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Disclaimer: 

This report was prepared by Eco fish Research Ltd. for the account of EDI Environmental Dynamics 

Inc. The material in it reflects the best judgement of Ecofish Research Ltd. in light of the information 

available to it at the time of preparation. Any use which a third party makes of this report, or any 

reliance on or decisions to be made based on it, is the responsibility of such third parties. Ecofish 

Research Ltd. accepts no responsibility for damages, if any, suffered by any third party as a result of 

decisions made or actions, based on this report. This numbered report is a controlled document. Any 

reproductions of this report are uncontrolled and may not be the most recent revision. 
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1. INTRODUCTION

This \Vetland Remediation and Offsetting Plan (the Plan) describes the recommended works and 

activities that are to be implemented by \'{/eyerhaeuser Company Limited (\Veyerhaeuser) to satisfy a 

provincial Order issued under Section 92(2) of the !Pater Sustainability Ad 0,Y;!SA). The Plan is intended 

to remediate impacts to Stream 14 Wetland and to offset impacts to the Raven Haven Creek \Vetland 

(collectively, "the Wetlands"), associated with Phase 5 of Weyerhaeuser's Ocean\Vest mi-seed-use 

development project in Ucluelet, British Columbia (the Project). The Plan is based on a substantially 

revised Phase 5 layout and, as such, has been prepared by Ecofish Research Ltd. (Ecofish), in 

collaboration with the Project team, which includes staff from Weyerhaeuser, Newcastle Engineering 

Ltd. (Newcastle), and EDI Environmental Dynamics Inc. (EDI). Furthermore, the Plan has been 

prepared in consideration of written correspondence and direction from provincial staff overseeing 

this file, and in accordance with the BC Environmental Ivlitigation Policy (BC MOE 2014). 

2. BACKGROUND

2.1. Project Overview and Regulatory Context

Ocean\Vest is a 340-acre comprehensive development approved by the District of Ucluelet in a 

Master Development Agreement in 2006. Four phases of streets and residential and commercial 

development have been completed over the past 18 years. Phase 5 is a residential subdivision of 33 lots 

(the property; Map 1), which included the extensions of Marine Drive and Forbes Road to complete 

an important roadway link for access and emergency services to Peninsula Road in accordance with 

the Official Community Plan. 

Construction of the Phase 5 subdivision, which began in March of 2021 with a Section 11 Notification 

in place, included clearing, grubbing, and preliminary earthworks of the right-of-way for the extension 

of Forbes Road to Marine Drive. This activity disturbed what has now been identified by Eco fish as 

1,143 m2 of the Wetlands. 

Due to concerns that wetlands have been disturbed by construction activities between Forbes Road 

and Marine Drive, the Ivlinistry of Water, Land, and Resource Stewardship (the Ministry) had issued 

an Order under the \VSA, requiring a wetland assessment and remediation plan be prepared by an 

appropriate Qualified Environmental Professional (QEP). On October 21, 2022, Weyerhaeuser 

submitted a Wetland Assessment and Remediation Plan prepared by Ecofish (\Vright et al. 2022) to 

comply with the Order. 

The Ministry reviewed the recommendations within the \Vetland Assessment and Remediation Plan 

and requested a wetland offsetting plan for the Project. In March 2023, Ecofish completed a desktop 

and field assessment of the property (within \Veyerhaeuser owned lands at and near the 

Phase 5 subdivision) to identify suitable sites to offset wetland function loss through creation of new 

and/ or enhanced wetland areas. The assessment was followed by development of a conceptual design 

brief for offsetting the loss of 1,143 m2 of wetland habitat and associated functions at the Property 
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(\,Vright et al 2023). The conceptual design was developed to support offsetting a larger area (1,576 m2) 

of wetland disturbance associated with completion of Forbes Road. The conceptual design brief was 

submitted to the Ministry for review in June 2023. The Plan was developed in consideration of the 

Nlinistry's feedback on the conceptual design brief, which included a request to reconsider the 

alignment of Forbes Road to avoid further disturbance to Stream 14 Wetland and to restore the 

wetland and its riparian buffer. 

2.2. Wetland Extent and Functions 

Table 1 is a summary of the estimated area of the Wetlands that existed pnor to Forbes Road 

construction activities, and the estimated intact (undisturbed) and impacted (from Phase 5 Project 

activities) wetland areas, including those areas currently disturbed but that will be remediated as part 

of this Plan. A third wetland, approximately 302 m2 in area and located adjacent to Marine Drive, was 

identified during the original Wetland Assessment (\,Vright et al. 2022) but will not be disturbed by the 

current Phase 5 development, nor will a fourth wetland, Stream 3 \Vetland, which is located outside 

of the Phase 5 boundary (Map 1). 

The \Vetlands are classified as coniferous treed swamps, with a mix of slope and flat basin forms 

(N\V\VG 1997). The ecological communities of these wetlands most resemble Western redcedar -

\Vestern hemlock - Skunk cabbage swamps (Thzg'a plicata - Ts11ga heteropl!ylla - l:J1sid1ito11 america1111s; 

Ws54; Mackenzie and Moran 2004), though slough sledge (Care:x obn11pta) was more abundant than 

skunk cabbage at all sites (\,Vright et al 2022). The Wetlands provide habitat for amphibians, songbirds, 

and small and large mammals. The Wetlands also maintain streamflow during dry periods and improve 

water quality by filtering sediment and pollutants; this latter function may be a more important 

function of the \Vetlands as the Property becomes populated. 

Table 1. Estimated total area of wetlands on the Property before Phase 5 construction, 

and estimated area of intact and disturbed portions of these wetlands. 

Site 

Raven Haven Creek \Vetland 
Stream 14 Wetland 
Marine Drive Wetland 

Total Areas 

Wetland Area Prior to 

Phase 5 Activities (m
2
) 

2,330 
1,921 
302 

4,553 

Intact Wetland Impacted Wetland 
2 

Area (m) 
2 

Area (m) 

1,936 394 
1,172 749 
302 

3,410 1,143 

3. AVOIDANCE, MINIMIZATION, AND COMPENSATION MEASURES

This section describes the specific measures proposed to avoid, minimize, remediate, and offset the 

loss of wetland and riparian functions. Map 1 provides a visual of the Plan, with specific areas labelled 

and referred to in the following mitigation components. 
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3.1. Wetland Avoidance 

Wetland avoidance was the highest priority and was achieved by revising the site plan to avoid further 

disturbance to Stream 14 \v'etland and any future disturbance to Stream 3 \v'etland. Forbes Road will 

be constructed to the west of Stream 14 \v'etland, and construction of Marine Drive will be terminated 

100 m short of the Phase 5 boundary to provide adequate flexibility for the future extension of 

Marine Drive to avoid Stream 3 Wetland and its 15-m riparian setback (Label 23 and 24 in Map 1). 

3.2. Minimization of Wetland Disturbance 

To minimize potential future disturbance to the Wetlands, riparian setbacks (referred to hereafter as 

buffers) will be established. Some riparian buffers have been previously disturbed and will be 

remediated, while others, where remediation is unavoidable, will be offset through wetland 

construction or riparian protection. 

• A 15 m riparian buffer will be established between Raven Haven Wetland and the adjacent

lot 87 (Label 6 on Map 1).

• A buffer of between 7 m and 10 m will be established between Stream 14 and the adjacent

lots 81 and 82 (Label 16 on Map 1). This buffer is less than the Ministry requested 15-m

setback due to the topography of the land. The wetland buffer extends 2 to 3 m vertically up

a steep rock slope that will remain intact post-construction, and therefore meets the objective

of providing a functional wetland buffer.

• A 3 m to 15 m buffer will be re-established to the north, west, and south of Stream 14 Wetland

(Label 10 on Map 1). These buffer areas were previously disturbed during clearing for planned

construction of Forbes Road and will be reclaimed. \Vhere it is not feasible to extend the

riparian buffer to 15 m on the north and west sides of Stream 14 \v'etland, due to road

requirements for the Project (Label 15 on Map 1), the loss of function ,vill be offset, in part,

by wetland habitat creation at a ratio of 1:1 (described in Section 3.3).

• Phase 5 construction activities caused no disturbance to the riparian areas of Stream 14

\v'etland or Marine Drive Wetland beyond the approximate boundaries of what had previously

been disturbed during the construction of Marine Drive between 2005 and 2010

(Labels 22 and 11 on Map 1, totaling 1,244 m2). Such Marine Drive construction work was

conducted prior to the WSA revisions (and before Phase 5 of the Project) and therefore should

not require offsetting as part of this Project. Nevertheless, the functions associated with the

2005 to 2010 disturbance will be offset through the Stream 2 npanan protection

(Label 18 on Map 1; described 1n Section 3.3) and npanan buffer protection

(Label 2 and 25 on Map 1) of the Offsetting Wetland.

Stream 2 and 14 and all wetlands and their buffers ,vill be designated as Park and are not overlapped 

by housing lots. Signs will be posted in these areas to notify the public of these ecologically sensitive 

areas and split cedar fences ,vill be erected to prevent disturbance. 
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In addition to establishing protective buffers, other measures will be taken to reduce and control 

construction-related effects on wetland functions, including: 

• Adhering to the Project's Environmental Management Plan (EMP; EDI 2020), which includes

measures for erosion and sediment control to manage surface water and avoid sedimentation

in adjacent vegetation communities during construction.

• Adhering to the Project's Wetland Management Plan (Appendi'C C in Wright et a/., 2022),

which includes clearly delineating (flagging) wetland buffers prior to site preparation to keep

clearing activities within the designated Project footprint.

• Remediating, through reclamation and/ or restoration, any temporarily disturbed riparian areas

as soon as practicable. Existing soils and plants that will be removed during construction will

be incorporated in reclaimed/ restored areas, where appropriate and technically feasible.

• Removing invasive species that have been discovered on site, as soon as possible.

3.3. \v'etland Compensation 

The area of wetland loss associated with the Project is 1,143 m2
, with a further loss of 2,590 m2 of 

wetland riparian buffers. The associated loss of wetland and riparian functions will be compensated 

for through wetland restoration and creation, wetland riparian buffer reclamation and protection, and 

stream riparian protection, as swnmarized in Table 2 and described below. 

• Remediation of the disturbance to Stream 14 \,v'etland and its npanan buffer through

approximately 1,721 m2 of restoration that includes all the disturbed Stream 14 Wetland area

(749 m2
; Label 13 on Map 1) and reclamation of a portion of its riparian buffer

(973 m2
; Label 10 on Map 1).

• Offsetting the loss of approximately 394 m2 of Raven Haven Wetland (Label 8 on Map 1) and

a portion of the reduced riparian buffer of Stream 14 Wetland (Label 15 on Map 1) through

the creation of 888 m2 of wetland (Label 1 on Map 1). The remaining portion of Stream 14

Wetland riparian buffer and the Raven Haven Wetland riparian buffer (Label 5 on Map 1) that

will be/has been lost due to construction of Forbes Road will be offset through the

establishment of a 15-m riparian buffer around the newly created wetland offsetting site with

a total area of 2,630 m2
. The riparian buffer will surround the Offsetting Site

(Label 2 on Map 1), except where the buffer overlaps with, and extends beyond, the 5-m

Stream 14 setback (Label 3 and 4 on Map 1). To avoid double counting protection areas, an

area between Stream 14 and north of the Offsetting Site (Label 25 on Map 1) has been

proposed for protection; th.is protection area equals the area of overlap between the Stream 14

setback and the Offsetting Site (and includes the area labelled "4" on Map 1).
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• Protection of Stream 2 and its riparian area to offset the loss of a portion of Stream 14 \v'etland

and Marine Drive Wetland riparian buffer caused by the construction of Marine Drive prior

to implementation of the Project.

o Stream 2, located in the northeast section of the property (Map 1), had no previously

assigned setback because past investigations by EDI found no surface water connection

between Stream 2 on the property and the sections downstream of the property. The

riparian area for this headwater provides similar water quality, hydrologic, and habitat

functions as the Raven Haven Creek Wetland (Wright ct al. 2022). Development on the

slopes buffering Stream 2 is likely to impact the functions of the riparian area. To maintain

riparian functions and protect the stream headwaters and to offset for losses to wetland

riparian areas, a 1,010 m2 area around Stream 2 will be designated as Park for future

protection (Label 18 on Map 1).

• Development and implementation of a wetland monitoring program (Section 6) to document

the performance of compensatory wetlands and provide adaptive management strategies to

improve effectiveness, if required.

This Plan is expected to result in no net loss of wetland functions on the Property. The Plan will result 

in a net gain of 2,516 m2 of wetland and riparian habitat area (Table 2) 

The following sections provide site descriptions and prescriptions for wetland and wetland riparian 

buffer remediation (Sections 4) and wetland offsetting (Section 5), and recommended effectiveness 

monitoring requirements (Section 6). 
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Table 2. Total area of wetland and wetland riparian buffer area loss, and proposed total area of wetland restoration and 

creation (offsetting), reclamation of wetland riparian buffer, and wetland and stream riparian habitat protection. 

Site 

Raven Haven Creek Wetland 

Stream 14 Wetland 

Marine Drive Wetland 

Wetland Offsetting Site 

Total Areas 

Total Losses 
4 

Total Gains
5 

Impacted Reduced Wetland Restoration 

Wetland Area Wetland Buffer and Creation Area 
2 1 2 2 (m ) Area (m ) (m ) 

394 

749 

1,143 

1,578 

1,013 

2,590 

3,733 

749 

888 

1,636 

Reclaimed Protection Area 

Wetland Buffer (m2) 

Area (m) 
Wetland Buffer

2 
Stream 2 Park

3 

973 

2,630 1,010 

973 2,630 1,010 

6,249 

1 
Area of wetland riparian buffer less than the minimum 15 m setback requirement for wetlands on the Property; this area requires offsetting 

? . . . . 

- Protected 15 m npanan buffer around the Wetland Offsetting Site
3 

Protected area around Stream 2, between Lots 85 and 86; includes 204 m
2 

of reduced Raven Haven Creek Wetland buffer area
4 

Impacted Wetland Area+ Reduced Wetland Buffer Area
5 

Wetland Restoration and Creation Area+ Reclaimed Wetland Buffer Area + Protection Areas
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Remediation of impacts caused by clearing Stream 14 W/ etland and its riparian buffer will be completed 

through approximately 1,721 m2 of restoration that includes all the disturbed Stream 14 Wetland area 

(749 m2
; Label 13 on Map 1) and reclamation of a portion of its riparian buffer (973 m2

; Label 10 on 

Map 1). Appendix A provides an overview of Stream 14 Wetland and Buffer remediation design, 

including a plan view, cross-section profiles, and a summary of the planting prescriptions and 

standards. Recommended construction timing is discussed in Section 6.3. 

4.1. Site Descriptions 

4.1.1. Stream 14 Wetland Restoration Site 

Stream 14 \Vetland is a 749 m2 area lost through vegetation and soil removal, though some areas of 

developing soil have remained after clearing. Three general zones, including shallow open water in the 

northern portion, a shrub and herb dominated swamp in the central portion, and a shrubby swamp in 

the south portion, comprise the Stream 14 \v'etland: 

1. The shallow open water is approximately 200 m2
, \.vith an open water pool and a sparse cover

of common horsetail (Eq11isettt1n arve11se)), slough sedge ( Carex olmupta), Pacific soft rush

(j1111cus ejfiwts ssp. pacifiatJ), and cattail (Tjpha latifolia).

2. The shrub and herb dominated swamp is approximately 250 m2
, with a variety of scattered

shrubs, herbs, and mosses, such as, evergreen huckleberry (Vaai11i111n ovatmn),

salmonberry (R11b11s spectabilis), thimbleberry (Rttbus parviflorus), deer fern (Stmthiopteris spicant),

slough sedge, and Pacific soft rush.

3. The shrubby swamp is approximately 300 m2
, located adjacent to Stream 14. The vegetation

in this area is dominated by a thick cover of salmonberry with patches of evergreen

huckleberry and slough sedge.

4.1.2. Stream 14 Wetland Buffer Reclamation Site

Stream 14 Wetland Buffer is a 973 m2 area lost through vegetation and soil removal. It is made up of 

two general zones, including bedrock outcrops in the northern portion and a shrub and herb swamp 

community in the central and southern portions. 

1. The bedrock outcrops are approximately 500 nl, with patches of remaining soil and sparsely

distributed herbs and mosses, such as deer fern and juniper hai.rcap moss

(Po!Jtiich111n jz111iperi11um).

2. The shrub and herb swamp community is approximately 473 ni2, with a variety of shrubs,

herbs, and mosses, such as: evergreen huckleberry, salmonben7, thimbleberry, deer fern,

juniper haircap moss, and crane's-bill moss (Atridmm se!JJ!)l1it). The shrub and herb community

has areas of adequate soil development remaining.
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4.2. General Prescriptions for Stream 14 Wetland Restoration and Reclamation Sites 

The steps for site preparation and remediation of Stream 14 Wetland and Buffer are outlined below. 

Further details, including site design, are provided in Appendix A. 

1. Remove all invasive plant species.

The first action for the restoration and reclamation of Stream 14 \v'etland and Buffer is to remove any 

noxious invasive plant species infestations, according to the BC Weed Control Regulation 

(W'eed Co11trol Act 2011 ). Invasive plant species detected at site or along the adjacent roadsides shall be 

manually removed and disposed of at an approved site. Invasive plant infestations should not be 

mowed, and plant materials are not to be mixed into the existing soil. Any equipment arriving at site 

must be  clean and free of soil and plant material to prevent the potential for the spread of invasive 

plant species. The use of chemical herbicides for control or management of invasive species will be 

avoided due to the proximity to waterbodies. 

2. Salvage soil and plant materials, and add soil and woody debris where needed.

When clearing vegetation to the west of Stream 14 Wetland (for the extension of Forbes Road to 

Marine Drive), retain portions of soil, root mats with small trees, shrubs, herbs, mosses, and seed bank 

for use in the Stream 14 Wetland Restoration and Buffer Reclamation Sites. Stockpile salvaged soils 

for later use or simultaneously spread soils, root mats, and vegetation directly to Stream 14 \v'etland 

and Buffer Sites where existing soils are less than 25 cm to save costs from importing purchased soil. 

However, existing natural vegetation that has already established should not be covered. \v'here soils 

are not adequately established, add topsoil to a 200 - 300 mm thickness in a rough or loose finished 

grade. Careful consideration of topsoil requirements will be made prior to purchase. Topsoil should 

be weed-free and consist of 'premium mix' or organically enriched soil with approximately 

75% organic compost and 25% washed sand. Scatter coarse woody debris from cleared areas 

throughout the Stream 14 Wetland Restoration and Reclamation Buffer Sites. 

3. Plant native species applicable to site conditions.

Plant nursery stock by hand following the General Planting Standards in AppendL'i: A. At the 

Stream 14 \,letland Restoration Site, plant rushes in the shallow open water zone, and plant sedges, 

rushes, and skunk cabbage along the edges of the open water and in wet depressions or topographic 

hollows throughout the rest of the restoration site. At the Stream 14 \,letland Buffer Reclamation Site, 

plant nursery stock plugs on bedrock outcrops where soils may be thinner. Plant sedges, rushes, and 

skunk cabbage in wet depressions or hollows throughout the rest of the reclamation site. Distribute 

and plant all other tree, shrub, and herb stock throughout the rest of the restoration and reclarnation 

sites. 

Estimated plant densities and layout are provided in Appendix A. Not all nursery planting material 

will be required due to patches of existing vegetation present at the sites and the potential use of 

salvaged plants from construction of Forbes Road. Careful consideration of plant requirements will 
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be made prior to purchase, which will be completed after plant salvage from the adjacent road clearing 

site; any surplus nursery plants not used at these sites can be used for the \Vetland Offsetting Site. 

4. Implement site protection measures.

Prior to any clearing or movement of soils when constructing Forbes Road adjacent to Stream 14 

\Vetland and Buffer Sites, the contractor must implement erosion and sediment control measures as 

per the EMP to minimize sediment inputs to the wetland and its reclaimed buffer. 

Assess risk of deer browse and identify whether any browse protection should be installed prior to 

planting. Seek to provide adequate browse protection to achieve 80% conifer survival. Provide browse 

protection on a minimmn of 20% of planted conifers if high browse levels are observed at nearby 

sites. 

Low split cedar fencing must be installed at the north and south edges of Stream 14 

\Vetland Restoration and Buffer Reclamation Sites at intersection points with Marine Drive and 

Forbes Road to discourage people and pets from entering the wetland remediation area. Installation 

of signs indicating that the area is a dedicated park for stream and wetland conservation could also 

help protect the sites from disturbance. 

Seed native species by hand or handheld spreader at intersection points with Marine Drive and 

Forbes Road, following invasive species removal at these locations. Use a native seed mi..xture, such 

as 100% Native Roadside Riparian seed mix from Premier Pacific Seeds. The seeding rate must be 

40-50 kg per hectare (Table 3). Native Roadside Riparian seed mix mitigates invasive plant growth in

disturbed soils, provides erosion and sediment control, and is tolerant to high soil moisture and

seasonal flooding (Premier Pacific Seeds 2020).

Table 3. Native Roadside Riparian seed mix. 

Common Name Botanical Name Percentage by 

Weight(%) 

Meadow barley Hon/cum braclryantherttm 41 

Mountain brome Bromtts mmginatus 40 

Native red fescue Festttca rubra 15 

Tufted hairgrass Deschampsia cespitosa 3 

Spike bentgrass Agrostis examta 1 

Seeding Rate: 40-50 kg per hectare (one bag equals 2'2.7 kg) 

4.3. Schedule, Design Supervision, and Reporting 

Ideally, the clearing for extension of Forbes Road to Marine Drive will occur in the spring of 2024 

from March to May. Replanting activities in the Stream 14 Wetland Restoration and 

\Vetland Buffer Reclamation sites could occur concurrently with this clearing to make use of salvaged 
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soil and plant materials. To minimize risk to breeding amphibians, remediation activities during the 

spring will be focused on the placement of salvaged soil and plants in the Wetland Buffer Reclamation 

site and will avoid the shallow open water and wetted areas of the Stream 14 \v'etland Restoration site, 

which will be planted in late summer, coinciding with planting at the Offsetting Site. Additionally, a 

General Wildlife Permit for salvage will be obtained prior to the start of works, and exclusion fencing 

for amphibians will be erected in the wetland remediation site in spring to avoid wetted areas, and 

around the perimeter of the wetland and/ or wetland buffer where road clearing activities are taking 

place. 

A QEP will supervise all stages of remediation habitat design works, including daily search and salvage 

for amphibians prior to road clearing and remediation activities, invasive plant identification and 

removal, plant and soil salvage, and implementation of site protection measures during construction 

activities and post-remediation. A memorandum will be produced by the QEP following remediation 

that describes the methods and results of the initial restoration and reclamation activities to inform 

effectiveness monitoring (Section 6). 

5. OFFSETTING SITE AND PRESCRIPTION

A swamp wetland of approximately 888 m2 will be created to offset the loss of approximately 394 m2 

of Raven Haven Wetland and a portion of the reduced riparian setback of Stream 14 Wetland. The 

newly created wetland will be protected by a buffer totalling 2,630 m2
, which will offset the loss of the 

Raven Haven Wetland riparian buffer and a portion of the Stream 14 riparian buffer. Appendi,x B 

provides an overview of the Wetland Offsetting Site design, including a plan view, longitudinal 

profiles, and a summary of the planting prescriptions and standards. 

5.1. Wetland Offsetting Site Description 

The wetland offsetting site (Area 3 in the Conceptual Design Brief; Wright et a/. 2023) was chosen for 

its large size (888 m2), disturbed condition, and its location adjacent to Stream 14 and an intact, 

blue-listed ecosystem. The wetland offsetting site is a gravel clearing, possibly a previous parking lot, 

located adjacent to a closed (but utilized) footpath that is on private (Weyerhaeuser) property. The 

wetland offsetting site is adjacent to and east of Stream 14, and adjacent to and north of an intact, 

blue-listed terrestrial ecosystem (CWHvh1/15). Only sparse vegetation is growing out of the gravel, 

mostly non-native grasses and herbs. The edges of the site have regenerated western redcedar 

(Tht!)'a plicata), Sitka spruce (Picea sitdJemis), salal (Gauftheria shaf/011), salrnonberry, 

evergreen huckleberry, deer fern, common horsetail, and Pacific soft rush. Two soil pits were manually 

excavated in November 2023 reaching about 30 cm in depth, showing a persistent gravel layer. There 

is a large pile of wood pulp at the northwest end of the site and a large pile of wood debris and logs 

at the northeast end of the site. A portion of this material is anticipated to contribute to organic 

material and large wood for wetland construction. 
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5.2. General Prescriptions for Wetland Offsetting 

The steps for site preparation and construction of the Offsetting \v'etland are outlined below. Further 

details, including site design, are provided in Appendix B. Recommended construction timing is 

discussed in Section 6.3. 

1. Remove all invasive plant species and salvage any native plant species.

Manually remove all noxious invasive plant species from the \v'etland Offsetting Site, including its 

buffer and dispose at an approved site, according to the BC \v'eed Control Regulation 

(if:1/eed Control Act 2011 ). Invasive plant species detected at site or along adjacent paths shall be 

manually removed and disposed of at an approved site. Invasive plant infestations should not be 

mowed, and plant materials are not to be tnL-xed into the existing soil. Any equipment arriving at site 

must be clean and free of soil and plant material to prevent the potential for the spread of invasive 

plant species. The use of chemical herbicides for control or management of invasive species will be 

avoided due to the proximity to waterbodies. 

Existing native vegetation at the excavation site ·will be kept for future planting, if practical. 

2. Excavate and grade the Site.

Prior to any excavation or movement of gravel or other materials from the \v'etland Offsetting Site, 

and during wetland construction, the contractor will implement erosion and sediment control 

measures along the east edge of Stream 14, as per the Project's EMP, to minimize sediment input to 

the watercourse and riparian area. The existing gravel surface will be excavated to a depth of 

approximately 1.5 - 2.5 m to match the elevation of the adjacent Stream 14 streambed, which is 

expected to remove all introduced gravels. Introduced gravel surface materials will be removed from 

the site and can be used for lot construction elsewhere on the Property. 

The surface of the site will be regraded to mimic swamp topography, which consists of a sequence of 

hummocks (mounds) and hollows (depressions) of varying dimensions (see Appendix B). The 

resultant topography should direct water drainage towards Stream 14 by sequencing hollows toward 

the stream. This will be supported by the creation of a subtle berm (approximately 0.3 - 0.5 m high 

and 40 m long) along the south edge of the wetland, parallel to the existing footpath so that water 

flows toward Stream 14 and not south across the footpath. 

3. Add soil and woody debris.

\"Xfhere soils are not adequately established, topsoil will be added to a 200 - 300 mm thickness in a 

rough or loose finished grade lining the hummocks and hollows. Careful consideration of topsoil 

requirements will be made prior to purchase. Topsoil should be weed-free and consist of 

'premium mix' or organically enriched soil with approximately 75% organic compost and 25% washed 

sand. \Vood debris and pulp will be scattered in depressions and hollows to kickstart organic soil 

development and logs from the existing log pile will be positioned to create microsite habitats adjacent 

to the open water features. 
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4. Plant native species applicable to site conditions.
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Plant nursery stock by hand following the General Planting Standards in Appendix B. Plant sedges, 

rushes, and skunk cabbage within shallow open water areas, wet depressions, or hollows throughout 

the \Vetland Offsetting Site. Plant at least half of the salmonberry stock with.in the riparian area near 

Stream 14. Distribute and plant all other tree, shrub, and herb stock throughout the rest of the offset 

site. Estimated plant densities and layout are provided in Appendix B. Upon completion of 

earthworks, the planting plan may be updated to suit existing conditions before nursery stock is 

ordered. In addition, any plant or soil material salvaged from the extension of Forbes Road to 

Marine Drive that was not used in the restoration and reclamation of the Stream 14 \v'etland and 

Buffer Sites can be used at the Wetland Offsetting Site. 

5. Implement site protection measures.

Assess risk of deer browse and identify whether any browse protection should be installed prior to 

planting. Seek to provide adequate browse protection to achieve 80% conifer survival. Provide browse 

protection on a minimum of 20% of planted conifers if high browse levels are observed at nearby 

sites. 

Keep the existing footpath but install a low split cedar fence to discourage people and pets from 

entering the wetland. Installation of signs indicating that the area is a dedicated park for stream and 

wetland conservation could also help protect the site from disturbance. 

Seed native species by hand or handheld spreader along the south edge of the wetland adjacent to the 

existing footpath (following invasive species removal) to prevent new introductions of invasive 

species. Use a native seed mixture, such as 100% Native Roadside Riparian seed mix from 

Premier Pacific Seeds. The seeding rate must be 40-50 kg per hectare (Table 3). 

5.3. Schedule, Design Supervision, and Monitoring 

Depending on equipment resources, the \X/etland Offsetting Site could be excavated, and gravel 

removed, during clearing activities associated with the extension of Forbes Road to Marine Drive, to 

make use of any excess salvaged soil and plant materials. Otherwise, the Wetland Offsetting Site 

should be constructed in late summer of 2024, with initial nursery plugs planted in September to 

October 2024, followed by planting remaining nursery plugs and container stock in the spring of 2025. 

A General Wildlife Permit for salvage will be obtained prior to the start of works, and exclusion 

fencing for amphibians will be erected between the Offsetting Site and Stream 14 during clearing and 

wetland construction activities. Daily search and salvage for amphibians will be completed prior to 

clearing and construction work. 

A QEP will supervise all stages of wetland construction design works, including updating the planting 

plan to suite existing conditions prior to ordering nursery stock, if necessary. A memorandum will be 

produced by the QEP following wetland construction that describes the methods and results of the 

initial construction activities to inform effectiveness monitoring (Section 6). 
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6. EFFECTIVENESS MONITORING AND EVALUATION
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This section describes effectiveness monitoring for the Plan, which is intended to verify the recovery 

of the compensation sites based on the objectives outlined in Section 6.1, and to guide corrective 

actions to promote the long-term effective performance of the compensatory wetland and riparian 

habitat to provide conditions and functions similar to unimpacted wetland and riparian habitat on the 

Property. 

The following sections describe the monitoring objectives and approach (Section 6.1 ), field methods 

and standards for monitoring (Section 6.2), the timing and frequency of monitoring relative to the 

timing of habitat restoration/ reclamation/ construction and site conditions upon monitoring 

(Section 6.3), when and how adaptive management strategies should be implemented (Section 6.4), 

and reporting schedule (Section 6.5). 

6.1. Monitoring Objectives and Approach 

The effectiveness monitoring program is based on the repeated collection of monitoring data over 

time and the analysis of these data with the objective of evaluating the effectiveness of wetland 

remediation and construction, including site contouring (for the Wetland Offsetting Site) and 

revegetation techniques, and adaptively modifying prescriptions based on monitoring results to 

achieve no overall loss to wetland and riparian buffer functions. 

Monitoring methods will follow a qualitative approach to assess the effectiveness of Stream 14 

Wetland restoration, Stream 14 Wetland buffer reclamation, and Wetland Offsetting Site construction 

based on hydrological, water quality and habitat functions, following these objectives: 

1. The objective for the Stream 14 Wetland Site is to restore the site with adequate soil and

vegetation cover of similar plant species as the unimpacted (intact) Stream 14 Wetland area.

The result of the topsoil replacement and planting plan is intended to set the wetland

community on a trajectory toward functions comparable to the adjacent Stream 14 \v'etland,

such that water flow, water quality, and habitat mirror an early successional stage western

redcedar - Sitka spruce/skunk cabbage forested swamp community (CWHvhl/13). This

wetland swamp community will be enhanced with an area of shallow open water wetland in

the northern portion, and a riparian stream community in the southern portion where

Stream 14 flows from the northeast to southwest.

2. The objective for the Stream 14 \v'etland Buffer Site is to reclaim the site with adequate soil

and vegetation cover of similar plant species as the unimpacted (intact) Stream 14

Wetland Buffer area to the east of the intact Stream 14 \v'etland. The result of the topsoil

replacement and planting plan is intended to set the buffer community on a trajectory toward

functions comparable to the intact Stream 14 \v'etland Buffer, such that water flow, water

quality, and habitat rmrror an early successional stage western redcedar

western hemlock/salal forested community (CWHvhl/01). The vegetation cover will reflect

local site conditions. For example, the crest of the bedrock outcrop area will naturally be dryer
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than the areas between the outcrops, with vegetation communities differing based on these 

conditions. 

3. The objective for the Wetland Offsetting Site is to excavate the compacted gravel and create

a wetland swamp with open water features to compensate for the loss of wetlands and wetland

riparian buffers that were impacted by Phase 5 development. Organic topsoil will be added

and graded to create a depressional area with hummocks and hollows. Vegetation will be

replanted using similar plant species as the unimpacted (intact) Stream 14 Wetland Site,

including vegetation adapted to shallow open water. The result of the topsoil replacement and

planting plan is intended to set the wetland community on a trajectory toward functions

comparable to a forested swamp, such that water flow, ,vater quality, and habitat mirror an

early successional stage western redcedar - Sitka spruce/ skunk cabbage forested swamp

community (CWHvhl/13). This wetland swamp community will be enhanced with areas of

shallow open water, hummocks, hollows, and riparian vegetation at the southwestern edge

adjacent to Stream 14.

Compensation sites will be monitored by establishing permanent plots to record physical stability and 

hydraulic function, and revegetation progress over time, and by comparing these to data collected in 

plots established in adjacent unimpacted (or intact) areas of Stream 14 Wetland and its riparian buffer 

to the east. 

6.2. Field Methods and Standards 

Field crews will assess revegetation progress and functions using qualitative assessments according to 

standards of practice for ecosystem restoration (RIC 1996; Macluner and Steeger 2002; 

Nelson et al. 2023). 

Prior to construction and revegetation activities, two permanent plots will be established in each of 

the three restoration/ reclamation/ offsetting sites and in reference sites (Intact Stream 14 \'v'etland and 

Buffer). Plot data will be recorded prior to and after vegetation planting. Plot locations will be selected 

to capture the variability of vegetation communities and microsite positions, such as shallow open 

water, swamp, riparian, and bedrock outcrop. Plots will be 100 m2 in size with a radius of 5.54 m. Plot 

centers will be permanently marked with a wooden stake and the perimeter will be marked with 

temporary bright-coloured flagging tape or pin flags. String will be placed from plot center to the 

perimeter at each cardinal direction: north, east, south, and west. \'v'ithin each plot, photos will be 

taken to capture the vegetation cover and site conditions within each quarter of the plot viewing 

northeast, southeast, southwest, and northwest (Figure 1). 
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Figure 1. Permanent plot setup. 

North 

South 

At each plot, the following biophysical conditions will be monitored once during each monitoring 

year, at the same time each year (within one month and under the same conditions, 

i.e., considering whether the monitoring year is drier or wetter than in previous years of monitoring),

recording:

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1494-02 

Vegetation species composition and structure; 

Mortality percent cover; 

Vegetation species percent cover; 

Exposed soil or erosion percent cover; 

Invasive plant species percent cover; 

Deer browse percent cover or rating (none, low, moderate, high); 

Evidence of bank slumping; 

Notes on bird, mamrnal, or amphibian observations; 

Notes on water flow and water direction (if applicable); 

Measurements of surface water level and water table depth; 

Notes on water quality - visual assessment of sedimentation/water turbidity (none, low, 

moderate, high); and 

\v'ater pH - quantitative measurement of water acidity or hydrogen ion (H+) content . 
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Additional qualitative assessments of the entire site (outside of permanent plots) will also be 

completed. These assessments will include noting observations of invasive plant species, deer browse, 

exposed soil or evidence of erosion, areas of significant plant mortality, and incidental observations 

of birds, small and large mammals, and amphibians. 

6.3. Schedule 

The timing of recovery within and between the compensation (remediation and offsetting) sites is 

expected to differ due to the initial level of disturbance. For instance, the northern portions of the 

Stream 14 \v'etland Restoration and Buffer Reclamation Sites have areas of little to no soil remaining 

and only sparse regenerating vegetation cover since it was initially cleared, such as in the shallow open 

water and bedrock outcrop zones, whereas the central and southern portions have varying amounts 

of remaining soil and regenerating patches of vegetation. Stream 14 Wetland and Buffer Sites will only 

have topsoil added to the existrng surface grade, whereas the topography of the 

Wetland Offsetting Site will be created and completely regraded to represent a depressional swamp 

with shallow open water features. Monitoring for effectiveness will therefore need to be flexible and 

adaptable, as described below. 

Post-construction effectiveness monitoring will occur during the summer Quly - September) in year 

one (if wetland and riparian habitats are remediated/ constructed in spring), and in at least years three, 

five, and seven after remediation/ construction at the sites is completed. Depending on the monitoring 

results from year one, and/ or the timing of remediation/ construction works, it may be irnportant to 

monitor again in year two. For instance, if first year monitoring results show poor planting survival, 

inadequate water flow/ depth, or high rates of invasive plant species, then it will be prudent to add 

year two monitoring and adaptive management solutions to the schedule to avoid escalating issues. 

The monitoring schedule must also be adaptive to ensure the restored and constructed wetlands and 

reclaimed riparian buffers meet or exceed the function and habitat quality of existing unimpacted 

(intact) wetlands and riparian buffers. 

6.4. Success Criteria and Adaptive Management 

Corrective (adaptive) management actions will be implemented in1tnediately if the QEP and/ or the 

Ministry advises it is necessary based on monitoring results, i.e., to address any performance criteria 

that are not trending towards success to meet the compensation objectives. Field data will be analyzed 

to evaluate whether success criteria have been met. The recommended success criteria for evaluating 

the effectiveness of compensation habitats are as follows: 

• 

• 

• 

1494-02 

85% or more of ponds/pools and wetland habitat shows no sign of bank slumping that 

negatively affects the functionality of the wetland habitat; 

No more than 5% exposed soil; 

Soil thickness remains a minimum of 200 mm and has established vegetation growth; 
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Appendix A. Stream 14 Wetland and Buffer Remediation Design 
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Figure 4. 
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Stream 14 Wetland Restoration Site Plan 

Stream 14 Wetland Restoration Site Description 

Stream 14 \'\1crland is a 74') m: area lost through ,•t·gct:1rion and !-oil r{'moval. ·nm•c gc11t-rnl zones. mdudmg �hallow open wan:r m rllC' 
northern pomon. :i shrub :mJ hcrb-domin:ircd swamp 111 the Lcnr:rnl porrion. and :1 shrubby ripari.-111 area in the south porrjon, Lomprisc 
the Srrc.1m 1-t \X'crhmd. The: 5hallow open w;nc:r is apprnxim;m·ly 200 m1, v.·irh :1n open water pool and a sp,1rsc ..:over of common 
horscr.1il, slough scdgc:, Pa,ifit; sofr rush, and i.:11rt.1il. ·nu: shrub and herb-dominated sw,1mp 1s approximatdy 250 m� wirh a v,mcry of 
s..::im.:rcJ shrubs, herbs, :md mosses, such as c,•crgrccu huckld.icrry, salmnnhcrry. 1hi111blcbcrry. ch:cr fern. slou�h scJ�c. :md P:u.:ifo; soft 
n,sh. ·111c shrubby rip:1ri:m at!!;\ 1s :1pproxim.1rcly 300 m�, ;md the vcgcrarion 1s dommarcd by a rlm:::k cover of salmonbcrry with p:m.:lws 
of c\·crgrccn hucklcbcrf)· :mJ slough sedge. Sr.ream 1-1 \\'ctl:md has areas of dnclopmg so,\ remammg :1frcr ck·armg. 

Stream 14 Wetland Restoration Site Prescription 

I. Ill-move invasivL· planr species. Pl'r the BC \\'l·ed Control 
Regulation, rL1no,·c any noxious it\\"asive pla111 species detected al 
sire and dispose a1 an appron•d sitl·. L!:-L· cau1ion lO a\'oid mixing 
1m·asl\·e plant matena.ls with the existing :-oil . .  \void using chemical 

pestici<lc:s a.nd herbicides for control or management of invasivc 
species (e.g., noxious weeds). 

2. lmpltrncm erosion am! sedimL1lt comrol llll'.asmes bcfur(: clearing 
or moving :-oil matl'.ria.ls along adjaccm edges of the wetJa.nd 

res1urarion site am! its buffer to min.imiz(: sediment inputs to 1he 

restored wetland areas, per the E!\IP. 
3. Retain sectiom of topsoil, roo1 m:us wi1h small trees, slmibs, hc.,:bs, 

mosses, :md SLTd bank wlK,1 cleanng ,·ege1a1ion for con:-tmcuon of 
Porbes Road, for use 111 the wctland restor:uion. 

-L Stockpile and/or spread soils, root mats, and veget:uion directly to 

t1le rc:smcation site where existing soils an: less than 25 an to sa\'c 
costs from importing purchased topsoil. Do nol cover cxis1i11g 
na1ural vegetation iiL,t has already been es1ablished. 

5. E�tablish or verify adequate: topsoil depth a.ml restore any 
erodcd/lhin-soil areas wi1h a 200 to 300 mm 1hick layer of lupsoil. 

6. �lanuaJly roughen and loosc-n thL· finished grade surface 10 reduct· 

erosion, c:stabfo;h roots of planted stock, and :ucl in seed caprure for 

additional natural regencra1ion. 
7. Senner coarse woody debris from any newly cleared constructiou 

:trl'.:tS 1hroughou1 the restor:i.tion site. \'erify tha1 logs :ue !::,>Teater 
than 0.2 rn i.11 diameter and .iO m iu length, a.nd the bok of stumps 
is t,ttt:i.1cr tlL·u1 0.2 m in diameter. 

8. Plant nursery s1ock by h.wd with shovels :ind trowd:-. Set· General 
Planting Standards for funhcr pla.nting hruicldinc:s. 

9. Plant cattails in the shallow open water area, and sedgcs, nishcs, and 

skunk cabbage a.Jong thc cdge of tJ1c shallow water :m.-a a.nd in wet 

dcpn:ssions or lmllows throughout the rest of the rt·storahon si1c:. 
Distribute and pla.m a.JI ocher tree, shrub, and herb stock 
throughoul the rest of the restoration site. 

10. Seed nal"i\'e species hy hand or han<lhcld sprt.-allL-r at a SL"eding cue 
of -40-50 kg per hcct:Hc (one bag is 22.7 kg). UsL· a native seed 
mixnirc:, :-uch as !Otl'1/,, Nativl" Roadside llipa.n:i.n seed mix from 
Premier Pacific Seeds. 

11. .\ssess the risk of deer browse and identify whethr.:r brO\vse 

pro1ection should be insta.lled before planting. Seek !O provide 

adequate browse protection to :i.chievr.: BO"'u conifer survival 
Providc browse protection on at least 20% of planted conifers if 
high browse levels arc obscrnd at nc.-arby sites. 
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I. Refer m rccommc11d:111011s fro1n the Pro1ecr's Euvironrncm:il /1.bn:igcmcnr Plau 
(EDI 202U). 

!. Ensun· ch:11 plan1� :in· from a l'.l"nifil·d nurst•f)' 5UX:k. fn•,: of d,sc:15l" :uid ul\":1,1n· 
spt·c,e:i. :md ha\·e pro\'cn:1n..:t· n•curds where :wa,1:.Ule. 

3. Co11finn !hat pl:uus llll'l"I :u1d/or c.xu•t·d 13nhSh Columbia Nursery :u1d Lmdsc:ipt· 
.hsoc,:111011 :-;1:u1d:mh. 

-1. :\rr:m&••: iur pbntiug cu be U\'tcrst·t·n hy :i t1u:il16l·d prufoss,un.tl (QP) u•hu u•tll 
Jcrcn11111c appropn:uc lu..::uu1115 of 1rccs :md shrub.s b:1sctl 011 sp:i.::mg rct1uircmc111s 
:md 1ms1ttc .:ondinons. 

i r\pplr n:mn: grnss seed 10 the pl:uum� areas ad1:1ce111 m ci,:1stmg ru:id nlJ.,'CS or 
pctlcstn:1.11 p:11hwi1ys by hand or m.lllu:tl spreader. 

6. Pbut dunug the Junn:1111 se:,.mn 111 rhe spring (i\brch m 1\pril) or fall (ScptcmUcr 10 
Onobt:r), depending on locid ccmdiuons dunng the re:1r oi plammg. 

7. ln•1all up in 3 pbnrs pl"r Slj11:1rl" meter (mumnwn I plant per �lju:irc mc1cr) usmg a 
m,i,: of 1recs, shrubs. and herbs :tS J1rec1ctl h�- pl:m1mg pl:u1s ur br d1c QP. 

8. I lsl' :1s•uaat11•t· pl:1111 gruupulb'S, such :,s pl:tntmg duHl"fS of ru·•) 1u 1hrt·e ,A tht• 5:Ulll' 
pl:ints close tov;cther. mtcrspcrscd wuh d1ffercr11 species. 

9. Plaut un a r11mr ur U\"l"rc;1H d11y. If 11 1s sunnr and d�·- t·nsure the roots :m: nu1 
c»poscd m sunligh1 :md arc :1h1.::1rs kepi moist. 

ltl. Dig holes one :md 11 lrnlf nmes l:irger III di:unerer rhan the root h:ill and �e\·cr:LI 
md1es dt"cpl"r. Ra.::kfi!I u•11h t·110ugh loose rop,oil so rh:11 rh•· rop of the roo1 h:tll 1� 
l"Ven ur sliglu]�- hd,,u• grmmd lt:vd . .  \dJ a h:mdful uf lmneme:LI :uid mi.� intu the 
loose soil. 

11. Pb.:e the nur..t:f)· mxk m the h,1lc, d,srurbmg 1hc roots :is lilllt: :is possiblt:. B:Kkfill 
with copsoil :u1d waler ,horoughly. Prunt· off :u1y d:uuaged lir.u1du·s. 

12. t\pplr w:ucr ro pbnred areas on :m :1s-needcd basis dunng pt:nods of dry weather 10 
fa.:ihtate b>rowth &um ,lune to St.-ptemhcr. Cunmlt:r 1f :idduiunal warenng :u1d/ur 
n:pl:m1i11g 1s fl·quirt·d 10 l"St:1blish \·igoruu� vtgl•t:uiw .:uver throughout the first yt:ir 
of grou·th. 

13. M:untmn pl:mtmg nrnrhmcry per rhc Pro1crt "J E,\!I' and :my subsequent 
manngtmcnt pbns crc:ncd fur Tiu,: Pru1c.::1. 01l·.:k 1h:11 :ill l"'jWpment am\111g :it �1le 
1s dt·:m :ind frt:l" uf sud and pl1uH lll!ill·ri:U 10 prl"\"\"111 the poh·llli:1] for the sprcml vf 
111\"ll.Sl\'C pbnl Spl'l'.ll"J. 

I. r•.Juniror pl:mtmgs for suni\·al and 111\"llSL\'(' spccics pn·scn.:t· ons· gro.,,,,ng sn�n 
followuig pla11ti11g. iheu t\'tl)' two �-can for live yc�r� (e.g., al year J, year J. year 5, 
aml yt·:ir 7 :if1,·r pla111111i;.). "l11t· �chl"d11k may Ii�• :11fop1,:d ai::,:..,rdu1g 10 n·,·cgC"t:tllon 

3. r\un lu adm,n· :1 1argc1 sur,•1,·:11 uf 1!0°i, oi 1lw pl:1111C"J �tuck. N11,1uul n,\·cgctat1011 m11y 
compcns:ut for planlctl scock as long as tbe tc:,tal Jccns11y of nall\"t shrub, tree. and 
frn1 �pect<."S 1s l"qu1,•all"nl lu al k:ut 80" � uf ch,:tr dl"n�uy when pbn1111g 

3. 1\lonuor plan1ings for adequate ,unu11111s uf waler dunng ci,:1cns1\·c dry pc nods. 
-1. i\lomlor waler ,1uali1y (t".g .• turb,Ju� :mJ pH) pn llil· Ei\lP for om· grow111g st:1'-QII 

fullowmg pbn1111g. chl·n l"\"l"f)" 1wu years fur five ycao (e.g .. at yc:ar I. year 3. yc�r 5. 
and y,·:1.r7) :if1,:r pl-.rnrmg. 

i Pr(,,�de rtccmnn1<:11da111,ns t1n the p<•lcnll:J rernn"al nf 1n1·Asi1·c, species or �Jdmt1m1I 
pbntmgs. 1i ncc:essnl")', 10 pro11101t thee rccgcncr�tmn of nnlJ\'t e.:olog1.:11I commumllcs. 

I Figure 3 
---------,. .. 
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Stream 14 Wetland Buffer Site Plan 

Stream 14 Wetland Buffer Site Description 

Stream 14 \\'ctfand Buffer is a 973 m2 area lost through vcgcmrion and soil rcmoval. Two gf.!rn:ral zout:s, i.ncludi.ng a 

bedrock outcrop in the nortlH.:rn portion and a shrub and ht.:rb community in the central and southi:m portions, comprisi: 

the: Strc:uu l-1 Wetland Buffcc. 'fl1C: btdrnck outcrop has parchc:� of remaining �oil with sparn::lr distributed htcbs and 
mossc.:s, such as dca fern and juniper haircap moss. :\ n.riery of shmbs, hi.:rbs, and mossts, such as t:n.:r1-,rrcc11 
huck11.·b<·rr.y, s:tlmonbcrry, thimblcbcrry, deer fern, juniper ha.ircap mos:-, and crane's-bill moss, compr:is<· the shrnb and 
herb cummunity. Tht: shrub :md herb community has :m.:as of adequate soil dcn:lopn11.:11t n.:maining. 

Stream 14 Wetland Buffer Site Prescri tion 

·1. Remove invasive pbnt species. Per thc BC Wccd Control 

Regulation, rLmovc anr noxious invasi\'l' plant species derecred at 

site and dispose at a.n approved si1e. Use caut.ton to avoid mixing 

i..nvasivr.: plant m .. 1r1.:rials \\.--ith the existing soil. J\void using chem.i.cal 

pesticides and herbicides for control or managcmcm of invasive 

spt·cics (e.g., noxious weeds). 
2. lrnplcmcm erosion and scdimcm control measures before clearing 

or moving soil materials along the edge of the riparian buffer 

reclamation site to minimi:t.c scdiment inputs, per the EMP. 

3. R.ctain topsoil, root mats with small trces, shmbs, hcrbs, mosses, and 

seed bank for usc in reclamation site ,vhcn clearing vcgccat1on west 

of Stream 14 \Vetland and its riparian buffer. 

-L Stockpile or spread soils directly to the bedrock outcrops and where 

existing soils arc less than 23 cm 10 save costs from importing 

purchased topsoil. 

S. Spread a 100 to 300 mm thick layer of topsoil nvcr the bedrock 

outcrops and wetland buffer ,vherc natural vegetation has not been 

csrablish('d. 

6. J\lanuaUy roughen and loosen the finishc·d grade surface to reduce 
cwsion, esL1blish roots of pla.11tcd s10ck, and aid in seed capntrc for 

adcli1:ional narur.d regencr.n.ion. 

7. Scarier coarse woody debris from anr adjac<:nc ck-ar<:d areas 

throughout tlic Buffer Reclamation Sile. Verify that logs arc greater 

than 0.2 m i.n diameter and 5.0 m in length, and the bole of stumps 

is greater than 0.2 m i.n diameter. 
8. Plant nursery stock by hand wi1h shovels and trowels. See General 

Pbnti.ng Sta.ndarcls for further planting guidelines. 
9. Plant nursery stock plugs 011 bedrock outcrops ,vhere soils may be 

thiimer. Plant sedges, mshcs, and skunk cabbage in wet dqJrr.:ssiuns 

or hollows throughou1 the re:-r of the rcclamat.ion site. Di:mibutt· 

and plant all other tree, shrub, and herb smck throughout the rest of 

the reclamation site. 

HJ. Seed m.m·c species by hand or handhclcl spreader :Ha seeding rate 

of 40-50 kg per hectare (one bag is 22.7 kg,), especiallr a1 

intcrsection points with Marine Drive and Forbes Road. Use a 

native seed m.ixrurc, such as I00�o Native Roadside Riparian sced 

mix from Premier Pacific Seeds. 
1 ·1. :\sscss the risk of deer browse and identify whether any browse 

protcction should be im1alled before plant.llig. Seek 10 pro\'ide 
adcc1uate browse protection to achieve 80% conifer survival. 

Pcoviclc bro,vsc protection on at lea.st '.!0% of planted conifers if 

high browse level:- arc ob:;crvcd ,11 nearby sites. 
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I. Refer to n.:conuneml:mons from 1hc Project's E.11viro11111c111:tl r.l:urngcmcnt Pbn 
(EDI 2020). 

2. E.nsun• th:11 pl:uns are from .1 Cl·nifo:J nurser)' stock. frel' of discaSl' and U1\':1s1\·c 
spccies. and h,we provenance records whcrc a\";ulnl,lc. 

J. Confinn rhar plants nH·cr and/or ..:.-..cced Bnnsh Columl,1:1 Nursery :u1d Lu1dsc�pl· 
,\ssnc1:mon Suml:mls. 

-1. r\rr:mgl· for phmu11g to bt ovcrsl·l·n by a •1u:1lified profess1011:ll (QP) ,.,,ho 11,•ill 
dctcnninc :1ppropn�1e locations of m:es :md shmbs based 011 spa..:mg rc4um:mcJ1ts 

5. r\pplr 11:m1·e J,.,'t":ISS seed 10 the pla11u11g areas :1d1acem to eimting road edJ,.,'CS or 
pech:5tnnn pa1hways by lrnnd or rmmua.l spreader. 

6. Plant dunug the donnaru se:1son m the spnng (�larch to t\prilJ or fall (September tu 
(krober), depcnding on local conditions dunng the rear of pl:mtmg. 

7. lmrnll up fO 3 plants per 5\1uare merer (mumnw11 I pl:uu per ,(111arc mc1erJ 11su1g :1 
mix of tn.:es. shmbs. mid herbs as dirt..:1cd by pl:mting phm or by the QP. 

8. Lise .isso,.;rntin· pl:un gruupmgs. su..:h as pl:uning du�tl·rs of two to three of thl· s:une 
pl:u11s close togethtr. mtersper.;cJ w11h different species. 

9. Plant on :I r:uny or O\"CfC:151 d:I)'· If It 1s su1111y and dry, ensure thc rums :m, not 
exposed 10 sunlight and :ire alwars kept mois1. 

lit Dig holes one :md 11 half umcs larger m di:unc,cr thmi the roor b:dl and �e\·er:tl 
Uld1cs deeper. lli..:kfill 11.•irh enough loo,c topsoil so th:ll the 10p of the root ball ,s 
•·ven or slightly bch,11.• grow1d lc\•d. Add :1 hiu1dful of l,oueme:U :u1d mi.." into tlu.• 
!nose soil. 

I I. PIKe the nurse1J s10ck in the h•>lc. disturbmg the roo1s as linle as possiblt. Backfill 
wi1h ropso1l and wat•·r thoroughly. Pnm(" off :u1y dam:1g\•d lmuKhl·S 

12. :\pply water 10 pb111ed areas on :m as-needed b:ms dunng pt-nods of dry weather to 
f:tcil1r,nc growth from June io September. ConSJ(kr if :i<ldmonal 111:nenng :md/or 
rtpfontmg 1s rtqum·<l to tstabhsh ,·1gowus n•gt·r:1tiw ..:O\'Cr throughout the first ycJr 
of grov.·th. 

13. i\faintll.in pl:i.nting m:tchmery per the l'ro1cn's EMP ;md :mr subsetjut:nt 
m;nrngcmtnr pl,ms crc:ucd for rht Prujt-Ct. Che..:k th:11 all eC)lllpment :1.rrwmg M si1c 
1s ..:k-:m and frn· of �vd :uu.l pl:un m:u\·ri:11 10 prn·l·llt thc potl·ntial for 1he spread of 
Ul\'IUl\'e pl:u11 spt·C]l'S. 

i\luni1or pl:mtmgs for ,uninl :mcl innsi,·t· species pn·scm:c um· gruwmg sc:1so11 
followmg plan1ing. then every tv.·o years for li,·e years (e.g .• at year I, ye:u J, year 5. 
and y<·ar 7 afll·r pbntu1g). ·nu- scht·dule Jll:I)" bt· adapted uecurdmg 10 r•·vcgt·t:111011 

:::!. Aim 10 adue,·c a target sun·ival uf 80"'u uf 1he plantcd �1ock. N:11urnl rc,·eget:111011 may 
cumpensa1c for planted s1ock as long as the Iola] density of na1i\"e shn1b, tree. aud 
frm species 1s equ1\"akn1 lu :11 k·:1s1 110�� of !heir dc11s11y whl·n planting. 

3. r.lon!lor phmtings for adequ:11e amounts of w:1.1er during cxh:nsi\"e tlry pcno<ls. 
-1 .  i\lorntor water ,1unli1y (<·.g .• 1urlmhty :md pl-I) pt·r the Ei\lP for om· growu1g sc:,.5011 

fuUuwu1g pfo11ting, 1hcn t·\'l·r:,· !wu years fur fi,·c )'ean (t·.g .. :11 year I. yc11r 3. year 5. 
:md )'e:l.r 7) aflcr pbn1111g. 

5. Prr,v1dc rccommc11d>1u,�ns on the pr,renti:,.] rcmr,v�l of inv�si\·e species or :,.dd1uon:,.l 
pl:1.ntin�-s. 1f necess:,r:,•. 10 promote, the, rc,gc,ner�uon of n�ti\"e ecolo�1rnl communilles. 

I Figure 41 
--------,. . 
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PLAN VIEW 
SCALE AS SHOWN 

CONCEPT FOR PERMITTING 

GENERAL NOTES 

1. AERIAL IMAGE CAPTURED ON MARCH 9, 2023. 
2. AREA OF OFFSETTING (CONSTRUCTED) WETLAND= 

-887.7 m
2
• 

3. SEE FIGURE 2 FOR THE LONGITUDINAL PROFILE OF 
THE WETLAND OFFSETTING SITE. 
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Wetland Offsetting Site Plan 
Wetland Offsetting Site Description 

·1111.: Offsetting Site 1s an 888 m� disnirbcd area thar will be used m offscr the loss of wcrb.nd and wetland riparian fu11cnons 
through the cn.::ttton of a swamp wetland ·111r.: Offst.:ttingS1tc: is curn:ntly :t gr:1vcl clearing, possibly :1 prc\·ious parking lot. 
locatcd adj:1ccnr to :u1J cast of Stream 14, and adjacent ro and north of a doscd CT�ur utilized) footpath that 1s on pnvarc 
{\Vcyc:rh;icuscr) property that borders an int:u:r. blut..'-lisnxl tcrrestrial t.:cosystcm (C\X1!-khl / 15) to the sourh. ·n,c \'(h:tl:md 
Offst.:ttingSitc has sparse vcgct.1tmn. mostly g:r.1sses and ,Yccds growing oul' of thc g:r:ivd The edges of thc gr.1vd area had 
n:gcncrarcclwcstcn1 rcdi:cJar,.Sitb sprucc,s:1lal, salmonbcrry,c,•cr>!;n.:c11 hucklcl..ierry,<lcer fon1, t.:ommo11 horscrail,and P,u.:ii-ic 
soft nish. Two soil pits were manu:tllyc:xcavatcdin November 2023, reachingal..iour 30 cm Ill depth and showing a persistent 
gmvcl byt'r: ·11,cre is a large pile of wood pulp at the northwestl.'nd of the site .ind a large pile of wood di:hns and logs :1r the 
northeast r.:nd of thr.: sllr.: . .  \ portion of this material is ant1c1patnl to contriburr.: to the organic comcnt and large wood for 
wetland constructio11. 

Wcdand Offsctrin Site Prcscri tion 

I. RL"1llOYe im·asivc plam species. Per thc BC \\'eed Control RCJ:.'1...11:i.tion, 
rL"1nove any noxious invasive plant species detected at site and dispose 
al an approved site. Use caution to avoid mixing invasive planl 
matef"1als with die existing soil. .r\\'oid using chL-inical pesticides :md 
hcrbicicks for control or managL"1ncnt of U1\ ·asivt: species 
(e.g., noxious wced�)-

2. Excavatt: the c.:x.isti.ng gra\·d parking lot surface to match the.: ck\':ttion 
of the.: adjan;nt stre:1111 bed. \'eril}• that excavation dqnhs arc.: 
approxima1dy 1.5 to 2.5 m. Rc.:move exo.:ss �,..rface material from site. 

3. Re1>n1de an::1s 10 mimic swamp topography, which is a scc1ucncc uf 
hununocks (mounds) and hollow:; (dt.:prl.'ssions) of varying 
diincnsion� the n:sulrant 1opO!,lfaphy should clin.·c, \\..ttt·r clrain.1.ge 
towards Strca.m 1-1 by sec1uencing hollows to\.varcl thc creek. KeqJ 
t:xisring natural vcgc.:tation, if practical Cn-a1e a subtlt.- bean 
(approximau·ly 0.3 ru 0.5 m) a.long du.' :-outh t·dgc of the wciland, 
parallel IO 1.hc existing palh so lhat water flows toward Stream 1-1 and 
1101 south across the p:nh .. Kl'.ep the existing pa1h and install a low 
spli1 Ct.'dar fence tu discouragc pl:ople a11d pe1s from cntcring the 
wetland Use existmg �wamp� (intact portions of Stream 1-1 \\'ctland) 
as a rcfcrencl.' site. 

-1. Spread a JOO 10 300 mm thick hrc-r of top:-oil o,·cr the \Vt·tlancl 
Offst·tting Site: where n,1 rural vegetation ha� not bc:cn c:;tablished 

.5. 1\la11u:1.lly roughen :wd looseu the finished grade surface 10 rc.:duce 
erosion, es1ablish roots of planted stork, and aid in seed capture for 
additiom.l narural rc.:genl.'ratton 

Ci. Scartcr coarse woody dcbri:- thrnughou1 the sitt·. \'crify rhat logs arc 
grcatet than 0.2 m U1 cli:unc:tc:r a.nd 5.0 m in lc."11gth, and the bole of 
:-tumps is grcatl.'r tl1an 0.2 m in diamt·1cr. "l11t: :-10ckpikd log:- in the 
northL-astl.'m comcr of thc sitc may be usccl 

8. Pl.mt nutSl.'[)' s1ock by hand wi1h sho\'cls and trowels. Set· Gcncral 
Planting .Stambrds for further planting !-,'ltidclinc.:s 

9. Pla111 �cdgL·:-, mshl.'S, :tncl skunk c:i.bb:tgl.' within sh .. 1..llow open w:ucr 
arl.'as, \\'l'l ck-prcssions, or hollows 1hroughou1 tl1c \\"ctland Offsetting 
Si1c. Pbnr a, k-.1:-1 h:i.lf of thl' salmonbcrry s1ock within 1hc riparian 
arL-a nc:1r Strc.:am 1-1. D1:-tnbute :1ncl plant all otl1er trc.:e, shmb, :1nd 
herb stock du:oughout tl11.: ccsl of thl.' site. 

10 . .Seed 11a1in spl.'cies br hand or h:mdhdd spreader at a Sl.'eding rate of 
-10-50 kg pn h1.:c1:1.rl.' (one b:tg 1s 22.7 kg/, c:-pcci:tlly at inrcrst.'cllon 
points with the pcdcs1rian pathway. Use a native: sct.:d mi..-..,:1ucc, such as
I !HI' n N:ll'ivc Ro:td�ick Riparian seed mix from Pr(-iml.'r Pacific Seeds. 

11. Assess the risk of ckcr browse.: and identifr whethcr any browse 
protl.'cl1on should bl· instalkd before plantmg. St·ek tn providt 
ack,1uate brow�c.: pro1cction to adlil.'\'l" 80% conifcr survival Prnvidc 
browse· protection on :l.t kast 211\,, of planted conifer:- if high brow:-c 
lc\'ds arc obscr\"t.:d m nearby sires . 
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I. Refer To rccommcml:mons from 1hc Pro1cc1·s E.11viro11mcn1al 1'.l:m:igcn1c11t Plan 
(EDI 2020). 

:!. E.n.un· th:11 plant5 :m.• from :1 Cl·rcifil·d nur:1t·()' Jtock. frl·c of di!t";ISl· aud ul\'::mn· 
spec,cs, :md h:in: pron'.nancc records 1d1crc ;wa1bl:ilc. 

3. G,nfim1 1h:11 pl:ulls mL·c1 :u1d/or e3:c,·nl ljnr1,h Columl.,1:1 Nursery ;uid l..:mdsc:ipl' 
:hmc1:mn11 Standards. 

-1. r\rr:mgl· for planting 1u Ill· u,·c�n·n by :i c1u:1lifinl profrss1011:1l (QP) whu 11.·Jl 
dctc,rnmc :ippropna1c loc:111011s of irecs :uid �hruli� based 011 sp:i..:111g reLJUlrcmcnts 
;md unsitc condit1mn. 

5. ,\pply u:mn: gr:1ss seed to the pl;u11m1,: :uc:is :1ll1accm 10 c:.:1s1ini-: road cdi.,'l:s or 
pcckstnan p;nhways by h;md or rnanu11l sprt·.tdcr. 

C.. Pl:1111 <lunug the domiam se:1son ni rhe spnng (!--1:.rch m ,\pril) or fall (September 10 
Ckrob..:r), depending on loCIII conditions dunng the reur of planting. 

7. lumill up rn 3 p\;mrs per �•1uarc meter (mu111nwn I pl:u11 pl·r HJUare m1:1er) u5u1g :1 
mLx of rrees, shrubs. :md herbs ;1s d1r1:C1e<l hy pl:mtmJ..: plans or L>r the QP. 

8. l lsc :1ssoo:it11't' pbnt gruupm1,tS. md1 a5 pl:u111ng dustt•rs of tw•> 1u thrcl· uf tlw s:unc 
plam� close cogc:ther. mten.persed w,ch d1ffercn1 species. 

<J. Plaut un a r.1111�· ur un·rc:1st d11r- If u ,s sunny :111d d�-. ensurc the rou,s :ire nor 
ei.r,osc:d to su.nligln and :ire alwars kept 11101s1. 

HJ. D,g holes one :md a h:ilf umcs larger 111 diameter than 1he roo, b:111 and se\·cral 
111..:hes devix-r- Aa..::k6U 11.•i1h enough looJe 1op•01l so th:u tin- mp of th,· roof ball 1s 
,·vcn nr sliglnly bdow grow1J level. .\dJ a h;u1dful uf hun1:nw:J :u1d lllLX ullu thl' 
1<,osc snil. 

11. Pbcl' thc nurser}· s1ock u1 rhe h,Jle, di,rurbmg the rlXm as l111lc :ts possible. B:u:k6II 
with topsoil :u1d wa1cr 1horoughl�. Pmnc off :Ul)' dmn:igl'<l l>ram.:hc�. 

12. r\pply water to planted arcas on :in :ts-needed b:ms d11nng ptnods of ti()· weather IO 
fa..::ihtarc growth from _lune ru Scpttmber. Cunmler if a<l<lmunal w:uenng :md/ur 
rcpbnnng 1s rcqmre<l tu tsr:1Uli�h 1·1guruu� vcgl·t:uiv,· cover rhruughuur ,hl- £irs1 rt·:ir 
of grou·th. 

13. M:tint;un pl:1nting m:1d1111c()' pcr rhe Pro1en's l�,\IP :ind :111r s11bse9uc111 
mmi�gement pbus cre:Hcd fur rhe Pru1ec1. Che..:k th;II all CI.JUlpmem am1·mg ar sue 
1s dean :m<l free· uf �u1! m1d pl:u11 m:ucnal ru prl·n·nr dw porl·nti:il for the spre:i<l of 
Ul\'llSl\•t: pblll sp1:Ctl'S. 

r.Juni1or pl:mlUl!,>S for Sl11·1.-1nl and 111n�1,·•· specie:� prcscnc•· UII<" l,'1'0""-111& season 
followmg planting. then eve�· tu-u �·cars for 1i,·c yc:i.rs (c.g., al ycar J, ye:ir J. year 5. 
and yl·ar 7 aftl·r phnung). ·111,· i;c}wdul<- n1:1y he ad:aptl·d a.:curdmg cu r<'\"l·gcta11un 

:'.!:. �\un 10 adu<·n· a 111rgt·1 M1r.·11·al uf KO"" of ll1l· plAnled stock. Natural rc1·egct:>nun m:ay 
compcnulc for plautcd s10ck as long as 1he total ,lcns1ty of n111i1·c sl,mb, tree. and 
frm �pcc1es 1s cquwah:nt tu al il·UI 80°� uf 1hc1r d.-11$11�• wlwn phnting. 

3. 1'.lun11or plant.in�s for 11dc:l1uah: :1,muunts uf water llunn� ci.tens11·c <lry penOOs. 
4. {\Jomtm watl·r •1uality {c.g., 1111fod11� and pl-I) pt•r thc E�IP for •>m· grouing S<":a�on 

foll<lwmg planting, 1lwn c1·crJ !w11 years fur fa·e )'Cars (l·.g., a1 year I. year 3. }"l·ar 5. 
:ind year 7) aftcr phnHng. 

5. Pn,v1dc n:cornmcnd:11..Lnns on the pc,tent.J:U rcmrw�I r,f ml'11si,·c spcc,cs or :1<ld11.Lon:1l 
pb11lm1,:s, ,f nc:rc:ss11':-·, lo pn:..mole 1he rc�cncr�uon of n�tive .. ,olo1,:1rnl comm1u\1l1cs . 

I Figure 3 
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