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EXECUTIVE SUMMARY 

Pacific NorthWest LNG Limited Partnership (PNW LNG) is proposing to construct and operate a 
liquefied natural gas (LNG) facility within the District of Port Edward, British Columbia (BC). 
Pacific NorthWest LNG Project (the Project) would be located on Lelu Island, which is federal land, 
with the lands and waters under the jurisdiction of the Prince Rupert Port Authority (PRPA). The 
Project would convert natural gas from northeast BC and from other available sources into LNG for 
export to Pacific Rim markets in Asia. 

The Project will be assessed under the Canadian Environmental Assessment Act (CEAA) and the 
British Columbia Environmental Assessment Act (BCEAA). Construction and operations of the 
components of the Project will affect approximately 163 ha of land, leading to the unavoidable loss of 
approximately 120 ha of wetlands. The loss of wetlands associated with the Project has been 
assessed in accordance with The Federal Policy on Wetland Conservation (the Policy) because the 
Project occurs primarily on federal Crown land managed by a federal agent PRPA and in a region 
where continuing loss or degradation of wetlands has reached critical levels (Pacific Coast of BC). 
Furthermore, the provincially blue-listed wetland community at risk located within the project 
development area (PDA) has been identified as ecologically important to the region. 

The Policy identifies seven goals in support of the policy’s objective to “promote the conservation of 
Canada’s wetlands to sustain their ecological and socio-economic functions, now and in the future.” 
Among these goals, the two most relevant to the Project are the goals of “no net loss of wetland 
functions on all federal lands and waters” and “recognition of wetland functions in resource planning, 
management and economic decision-making with regard to all federal programs, policies and 
activities”.  

To meet the goals of the Policy, a functional assessment of potentially affected wetlands were 
conducted and the following measures proposed as potential strategies to compensate for the loss 
of any identified wetland functions: 

 Securement, restoration, or creation of 120 ha of wetland habitat through a legally binding 
agreement between PNW LNG and Ducks Unlimited Canada 

 Bog restoration benefiting 116 ha of coastal bog ecosystems within the Pacific coastal region 
through funding restoration projects within Burns Bog in Delta, BC. 

Overall, the proposed habitat compensation strategies would result in no net loss of wetland 
functions from Project activities. 
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ACRONYMS AND ABBREVIATIONS 

BC ................................................................................................................................. British Columbia 

BC CDC .................................................................................................. BC Conservation Data Centre 

BCEAA ............................................................................................ BC Environmental Assessment Act 

CEAA .................................................................................... Canadian Environmental Assessment Act 

CWHvh2 ................................................................ Coastal Western Hemlock Very Wet Hypermaritime 

EC ......................................................................................................................... Environment Canada 

EIS ...................................................................................................... Environmental Impact Statement 

EPP ........................................................................................................ Environmental Protection Plan 

ha .............................................................................................................................................. hectares 

LAA ..................................................................................................................... local assessment area 

LNG ......................................................................................................................... liquefied natural gas 

NWWG ............................................................................................. National Wetlands Working Group 

PDA ................................................................................................................ project development area 

PNW LNG .......................................................................... Pacific NorthWest LNG Limited Partnership 

PRPA ......................................................................................................... Prince Rupert Port Authority 

RAA ................................................................................................................ regional assessment area 

RIC ........................................................................................................ Resource Inventory Committee 

SARA ....................................................................................................................... Species at Risk Act 

TEM ......................................................................................................... terrestrial ecosystem mapping 

the Policy ........................................................................ The Federal Policy on Wetland Conservation 

the Project .............................................................................................. Pacific NorthWest LNG Project 
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1 INTRODUCTION 
Pacific NorthWest LNG Limited Partnership (PNW LNG) is proposing to construct and operate a 
liquefied natural gas (LNG) facility within the District of Port Edward, British Columbia (BC). 
Pacific NorthWest LNG Project (the Project) would be located on Lelu Island, which is federal land, 
with the lands and waters under the jurisdiction of the Prince Rupert Port Authority (PRPA). The 
Project would convert natural gas from northeast BC and other available sources into LNG for export 
to Pacific Rim markets in Asia.The Project will be assessed under the Canadian Environmental 
Assessment Act (CEAA) and the BC Environmental Assessment Act (BCEAA) and will occupy 
approximately 163 ha of land (see Figure 1).This habitat compensation strategy  is designed to 
ensure that the Project meets The Federal Policy on Wetland Conservation (the Policy) goal of “no 
net loss of wetland functions on federal lands and waters” (Government of Canada 1991). This 
Wetland Habitat Compensation Plan characterizes the wetland ecosystems potentially affected by 
the Project, assesses their ecological functions, and proposes specific compensation measures 
designed to fully offset any Project-related loss of wetland functions. 

1.1 Wetland Policy Context 
The Government of Canada adopted The Federal Policy on Wetland Conservation (the Policy) in 
1991 as a commitment to promote wetland conservation within all federal decisions and 
responsibilities. Although it is not a regulatory document, Cabinet-level direction has been to apply 
the Policy to all federal policies, plans, programs, projects, and activities (Lynch-Stewart et al. 1996). 
The Canadian Wildlife Service branch of Environment Canada (EC) is responsible to implement the 
Policy whenever federal corporations, agents, or authorities are making decisions that may affect 
wetlands, such as granting permits, constructing facilities, leasing Crown land, or conducting land-
use planning. 

The Policy was considered during preparation of the Environmental Impact Statement/Environmental 
Assessment Certificate Application (EIS/Application). Wetlands were identified as a valued 
component within the EIS/Application and wetland functions have been assessed in accordance with 
guidance contained in the Canadian Wildlife Service Wetlands Environmental Assessment Guideline 
(Milko 1998); The Federal Policy on Wetland Conservation Implementation Guide for Federal Land 
Managers (Lynch-Stewart et al. 1996); and Wetland Ecological Functions Assessment: An Overview 
of Approaches (Hanson et al. 2008). 

The objective of the Policy is to “promote the conservation of Canada’s wetlands to sustain their 
ecological and socio-economic functions, now and in the future” (Government of Canada 1991). The 
Policy includes seven goals in support of this objective. Among these goals, the two most relevant to 
the Project are: 

 No net loss of wetland functions on all federal lands and waters 

 Recognition of wetland functions in resource planning, management and economic decision-
making with regard to all federal programs, policies and activities (Government of Canada 
1991). 

The Policy also includes seven strategies to guide the use and management of wetlands. Strategy 2 
(Managing Wetlands on Federal Lands and Waters and Other Federal Programs) commits all federal 
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departments to the goal of no net loss of wetland functions when any of the following three 
conditions apply:  

(i) Wetlands on federal lands and waters: 

Under the provisions of the Canada Marine Act, the PRPA is a federal agent responsible for managing 
the federal Crown lands where the Project is planned; therefore, the Policy applies to decisions and 
management of lands within the PRPA’s jurisdiction.  

(ii) In areas affected by the implementation of federal programs where the continuing loss or 
degradation of wetlands has reached critical levels: 

All of the wetlands in the local assessment area (LAA) are situated within the Coastal Western 
Hemlock Very Wet Hypermaritime (CWHvh2) a region that has experienced a moderate extent of 
wetland loss (Pojar et al. 1991; Lynch-Stewart et al. 1996). In BC, the continuing loss or degradation 
of wetlands has reached critical levels within the Pacific Coast region (EC 2013).  

(iii) Where federal activities affect wetlands designated as ecologically or socio-economically 
important to a region (Government of Canada 1991): 

The wetlands of Lelu Island are not socially or economically important to the region. However, there 
are provincially red- and blue-listed wetland ecological communities within the LAA, which are 
ecologically important to the region by virtue of their provincial conservation status. 

The Policy’s objective, goals, and strategies emphasize consideration of wetland functions, rather 
than wetland area as such. Under the Policy, wetland functions include: 

“… the natural processes and derivations of benefits and values associated with 
wetland ecosystems, including economic production (e.g., peat, agricultural crops, 
wild rice, peatland forest products), fish and wildlife habitat, organic carbon storage, 
water supply and purification (groundwater recharge, flood control, maintenance of 
flow regimes, shoreline erosion buffering), and soil and water conservation, as well 
as tourism, heritage, recreational, educational, scientific, and aesthetic 
opportunities” (Government of Canada 1991). 

The Policy’s definition of wetland functions includes both “wetland ecological functions” and 
“wetland values” because these two terms have come to be distinguished more recently within the 
scientific literature. Wetland ecological functions are the inherent physical, chemical, and biological 
processes associated with wetlands independent of their benefit to humans, whereas wetland 
values are ecosystem services that wetlands provide to humans (Hanson et al. 2008). 

Federal corporations, agents, or authorities aim to meet the objectives of the Policy by planning 
projects and activities using a mitigation hierarchy. The hierarchy is: 

1. Avoid any project-related effects to wetlands to the greatest extent possible. 
2. Minimize any unavoidable effects. 
3. Compensate for any remaining unavoidable wetland losses through reasonable and practical 

means. 

Without such compensation, a project’s residual adverse environmental effects could be deemed 
significant, if a net loss of wetland functions were to occur (Lynch-Stewart et al. 1996). 
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2 METHODS 
The following steps were employed to develop this compensation plan in a manner consistent with 
the Policy:  

 Applied the mitigation hierarchy to determine the need for compensation 

 Conducted a wetland functions assessment to evaluate the net effects 

 Determined the location, type, and amount of compensation to achieve no-net-loss of 
functions. 

2.1 Application of the Mitigation Hierarchy 
The mitigation hierarchy was applied to determine the need for compensation. Compensation is the 
third element of the mitigation hierarchy, following avoidance and minimization of adverse effects 
(Lynch-Stewart et al. 1996). Complete avoidance of wetlands is the preferred alternative when 
wetlands are designated as ecologically or socio-economically important to a region or where losses 
have been severe (Lynch-Stewart et al. 1996). 

Due to the extent of wetlands on Lelu Island, avoiding wetlands within the site is not possible. 
However, configuration of the project development area (PDA) avoids a 0.1 ha occurrence of a red-
listed wetland community (tufted hairgrass–meadow barley estuarine meadow CWHvh2/Ed01) and 
2.8 ha of blue-listed community (western red cedar–Sitka spruce/skunk cabbage bog CWHvh2/13 
Ws54) (Figure 2). 

An Environmental Protection Plan (EPP) will be implemented to minimize adverse effects to 
wetlands that remain outside (adjacent to) the PDA. This plan will include drainage and erosion-
control techniques to maintain the hydrology of remaining wetlands and measures to protect water 
quality within remaining waterbodies. 

This compensation plan addresses the remaining unavoidable adverse effects to wetlands that may 
occur following all avoidance and minimization measures. 

2.2 Conducting a Wetland Functions Assessment 
Development of this compensation plan consisted of conducting a functional assessment of wetlands 
in the area and technical sessions with the environmental assessment working group. The method of 
assessing wetland functions included: (1) measurement of wetland area using established standards 
for terrestrial ecosystem mapping (TEM); (2) classification of wetlands according to Wetlands of 
British Columbia (Mackenzie and Moran 2004) and the Canadian Wetland Classification System 
(NWWG 1997); and (3) baseline field surveys to record indicators of hydrological, biogeochemical, 
and habitat functions. 

The field surveys associated with TEM, targeted wetland surveys, and baseline wildlife surveys were 
used to assess wetlands’ habitat functions. These field surveys constitute data collection methods 
that are collectively analogous to a Level 2 assessment according to Hanson et al. (2008) and are 
similar to information requirements of rapid assessment methods used by various states (e.g., 
Wisconsin or Washington). These surveys can be deemed Level 2 assessments because they 
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include site-specific, ground-level sampling resulting in direct observations of vegetation community 
composition and structure, surface and ground water attributes, soil moisture regime, and wildlife 
use. Appendix A in Hanson et al. (2008) is based on the State of Wisconsin’s rapid assessment 
method and provides a checklist of the type of information to be included in a rapid assessment of 
wetland functions. Hanson et al. (2008) highlights a number of other state rapid assessment 
methods as good sources of guidance, including the Washington State method. Hanson et al. (2008) 
particularly mentions that the rapid assessment method for western Washington would be applicable 
to coastal wetlands in Canada. The majority of information listed in Appendix A of Hanson et al. 
(2008) was collected during baseline field surveys for this Project. 

Wetland functions were assessed using existing baseline data to identify biotic and abiotic attributes of 
each wetland class, which indicate the wetlands’ potential to provide a given function. These data were 
reviewed to determine the potential for prospectively affected wetlands to provide particular functions. 
The general approach of the Washington State Methods for Assessing Wetland Functions was 
adapted for this Project and location (Hruby et al. 1999). The method used by Washington State 
provides a list of field indicators (attributes) of wetlands (within a given hydrogeomorphic class) that 
correspond with the wetlands’ potential to provide particular wetland functions. Qualitative ratings (i.e., 
high, moderate, low potential to provide a given function) were determined based on the absence, 
presence, and/or extent of these indicators within the prospectively affected wetlands in the PDA. 

2.3 Determining the Location, Type, and Amount of Wetland 
Compensation 

Development of this wetland habitat compensation plan included considerations regarding the 
location, type, and amount of compensatory habitat. 

The location of compensation measures is related to the particular functions that the compensation 
plan aims to replace. In general, wetland functions are best replaced by wetland habitat in close 
proximity to the affected wetlands (e.g., supplementing baseflow within the same watershed). 
However, some other functions may be replaced by compensatory wetlands located further away 
from the PDA without diminishing the effectiveness of compensation (e.g., atmospheric carbon 
capture and sequestration). Wetland compensation measures associated with this Project ought to 
be within the Pacific Coast region for habitat and biogeochemical functions, whereas any affected 
hydrological functions ought to be replaced within the Project LAA.  

Additional considerations pertaining to the location of compensation measures include the 
opportunity to address strategic conservation goals for a region (e.g., when compensation includes 
protection, restoration, or creation of a rare or at-risk wetland type following the loss of a common or 
degraded wetland type). Because the goal of achieving no net loss of wetland functions is part of a 
nationwide policy, it allows for such strategic decision-making regarding wetland conservation and 
management within a regional or provincial context. Conservation of high-quality, well-functioning 
wetlands that face demonstrable threat of further degradation can preserve ecological functions 
within critical areas that may otherwise be lost. While the coastal bog wetlands within the Project’s 
study areas are relatively abundant within the North Coast (Maynard 1988; Ecora Resource Group 
Ltd 2013), comparable ecosystems are very rare and highly threatened in the South Coast of BC 
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(Pojar 2002; Hebda et al. 2000). This regional pattern is a consideration regarding location of 
compensation measures proposed in this plan. 

The type of compensation pertains to the wetland class and communities targeted for compensation 
and are related to the loss of functions within the PDA. The type of compensation also refers to the 
options between wetland creation, restoration or enhancement. Compensatory wetlands are often 
the same wetland class as the affected wetlands. However, because some wetland classes provide 
certain functions better than others, compensatory wetlands of a different class can provide an 
increase in functions in some cases. For example, a riparian forested-wetland (i.e., a swamp) would 
likely provide greater fish and wildlife habitat functions compared to a blanket bog. Since most of the 
wetlands in the PDA are bogs, which are technically challenging to create or restore, this plan 
considers alternative wetland classes to replace some affected functions (i.e., wildlife habitat). In this 
plan, preference has been given to opportunities that either create or restore wetlands in order to 
replace lost functions, rather than compensation measures that simply enhance existing wetlands to 
replace lost functions. 

The amount of wetland compensation refers to the area of compensatory habitat that is created or 
restored. Direct, quantitative measurements of wetland functions are technically problematic, so this 
wetland compensation plan relies on areas of habitat to represent the loss and replacement of 
wetland functions. The area of compensation was determined by considering the risk of temporal 
loss or partial failure of the compensatory wetland habitat. Temporal loss refers to the time between 
wetland impacts and achievement of fully functioning compensatory wetlands. In between these two 
periods, there is a temporary lack of functions, unless compensation precedes impacts. A ratio of 
compensation area to affected area (e.g., 2:1 = two hectare replaced for every one hectare lost) has 
been applied in this compensation plan in order to offset the risks associated with temporal loss and 
partial failure of compensatory wetlands and increasing the potential for overall productive capacity. 

3 RESULTS 

3.1 Wetlands in the Local Assessment Area 
Wetlands on Lelu Island and adjacent mainland portions of the PDA were mapped in the course of 
baseline biophysical inventory using TEM at a 1:1,000 scale (Resource Inventory Committee (RIC) 
1998). For detailed information on the methods, map codes and results of the TEM, see Appendix E. 
The LAA consists of the Project components plus the area within 120 m of project components. The 
regional assessment area (RAA) for this Project is the Kaien Landscape Unit (approximately 50, 
0000 ha). Ecora Resource Group Ltd. (2013) completed TEM for the RAA for the Government of BC 
in 2013.  

Wetlands were classified according to the Canadian Wetland Classification System (NWWG) 1997) 
and Wetlands of British Columbia (MacKenzie and Moran 2004). Wetlands are defined as “land that 
is saturated with water long enough to promote wetland or aquatic processes as indicated by poorly 
drained soils, hydrophytic vegetation, and various kinds of biological activity which are adapted to a 
wet environment” (NWWG 1997). 
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There are 129.5 ha of wetlands in the LAA, which represents approximately 65% of the vegetation 
communities within the LAA (see Figure 3; see Table 1). Wetland ecosystems in the LAA include 
four classes: bog, swamp, estuarine meadow, and shallow open water (see Table 1). 

Table 1: Wetlands in the Local Assessment Area 
Wetland Class TEM Map Unit Codes  Area in PDA (ha) Area in LAA (ha) 

Bog JR, LS, TS, YG  116.3 123.7 

Estuarine meadow  Ed 0.0 0.1 

Shallow open water OW 1.4 1.4 

Swamp A RC 1.5 4.3 

 119.2 129.5 
NOTES: 
A Lewis (2007) indicates that some swamps in coastal BC defined by MacKenzie and Moran (2004), including Map Code RC 

(Ws54), are transitions between upland and wetland, rather than genuine wetlands, to be conservative, they are included 
here as wetlands due to their typically saturated, poorly drained, non-aerated soils. 

 

3.1.1 Bogs 
Bogs are wetlands characterized by the accumulation of peat, most frequently dominated by 
sphagnum mosses, with tree, shrub, or treeless vegetation cover (NWWG 1997). They receive water 
almost exclusively from precipitation, leading to poor nutrient conditions.  

Although bogs are locally common on the Pacific Coast, these coastal forested bog complexes are 
considered by some to be continentally and globally rare because similar coastal forested bog 
complexes occur elsewhere only in Atlantic coastal Europe, specifically in hypermaritime parts of the 
United Kingdom and Scandinavia (Banner et al. 1988; Maynard 1988; Pojar 2002). However, state 
and global conservation status rankings of these communities indicate that they are all apparently 
secure or widespread and abundant, both provincially and globally (all are provincially yellow-listed, 
S4 or 5/G4 or 5; BC Conservation Data Centre [BC CDC] 2013).  

On Lelu Island, the bog wetland class is represented by four ecological communities: 

 Shore pine–black crowberry–tough peat moss bog CWHvh2/31 (Wb51) 

 Common juniper–tufted clubrush–hoary rock moss bog CWHvh2/32 (Wb52) 

 Shore pine–yellow- cedar–sphagnum bog CWHvh2/12 (Wb53) 

 Western red cedar–yellow-cedar/goldthread bog CWHvh2/11. 

3.1.2 Estuarine Meadows 
Estuarine meadows are present in the supratidal and high intertidal zones of estuaries. Tidal flooding 
occurs briefly each day and freshwater mixing occurs. The composition of species in estuarine 
meadows is typically graminoids and forbs (MacKenzie and Moran 2004). Within the LAA, the 
estuarine meadow class is represented by one occurrence of a single ecological community: 

 Tufted hairgrass–meadow barley estuarine meadow CWHvh2/Ed01. 
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3.1.3 Swamps 
Swamps are forested or wooded wetlands that are characterized by trees or tall shrubs and are 
influenced by nutrient-rich groundwater and either mineral or organic soils (NWWG 1997). On Lelu 
Island, swamps are generally located along the perimeter of the island, surrounding the bog complex 
located in the central portion of the island. Within the LAA, the swamp class is represented by a 
single ecological community: 

 Western red cedar–Sitka spruce/skunk cabbage swamp CWHvh2/13 (Ws54).  

3.1.4 Shallow Open Water 
Shallow open water wetlands are unlike either saturated or seasonally wet (i.e., bog, fen, marsh, and 
swamp) wetlands, or permanent, deep waterbodies (e.g., lakes) because they have standing or 
flowing water less than 2 m deep in mid-summer, typically have rooted floating aquatic plants, and 
open water occupies more than 75% of the surface area (NWWG 1997). On Lelu Island, one 
community of this class is represented: 

 Shallow open water - CWHvh2/Wa. 

3.2 Wetland Communities at Risk 
The Province of BC defines and tracks ecological communities at risk. These unique assemblages of 
plants are included on BC CDC’s red or blue lists to indicate that they are either endangered or 
threatened or of special concern within the province (see legend to Table 2). Provincially listed 
ecological communities are not necessarily listed due to rarity or restricted distribution, but rather 
these communities may be listed due to their inherent sensitivity to disturbance (i.e., low ecological 
resistance), or time required to recover from disturbance (i.e., low ecological resilience). Within the 
context of the Policy, these communities are considered ecologically important. Of the seven 
ecosystems that comprise wetlands on Lelu Island, one is red-listed and one is blue-listed (see 
Table 2; BC CDC 2013). 

Table 2: Wetland Communities at Risk 

Name TEM Unit 
Map Code 

Site Series 
(Wetland 

Code) 

Global 
/State 
RankA 

Area (ha) 

PDA  LAA RAA 

Red-listedB 

Tufted hairgrass–meadow 
barley Ed Ed01 G3/S2 0.0 0.1 0.1 

Blue-listedC 

Western red cedar–Sitka 
spruce/skunk cabbage RC 13 (Ws54) G3?/S3? 1.5 4.3 1,493.5 

Total 1.5 4.4 1,493.5 
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Name TEM Unit 
Map Code 

Site Series 
(Wetland 

Code) 

Global 
/State 
RankA 

Area (ha) 

PDA  LAA RAA 
A Global and State rankings are as follows: 
 1–critically imperiled 
 2–imperiled 
 3–vulnerable 
 4–apparently secure 
 5–secure 
 GNR–unranked 
 ?- denotes inexact or uncertain numeric rank

B Red-listed refers to ecological 
communities that are 
endangered, threatened or 
extirpated. 

C Blue-listed refers to ecological 
communities that are of special 
concern.  

3.2.1 Tufted Hairgrass–Meadow Barley Estuarine Meadow  
This red-listed estuarine meadow community occurs higher on the intertidal zone and, consequently, 
does not receive tidal flooding on a daily basis. This community receives some freshwater mixing. 
Although not part of a larger estuary, these upper shoreline ecosystems are influenced by tidal 
brackish water. A mix of forbs and graminoids are typically present (MacKenzie 2012). This 
community is considered vulnerable globally and imperiled provincially (BC CDC 2013).  

3.2.2 Western Red cedar–Sitka Spruce/Skunk Cabbage Swamp 
This blue-listed forested swamp community occurs only in very wet lower slopes or depressional 
areas that receive mineral-rich seepage (Banner et al. 1993). This community is considered 
vulnerable with uncertainty (S3?/G3?) both provincially and globally (BC CDC 2013). This is a wide-
ranging ecological community of coastal BC, which is more at risk in the southern than the northern 
part of its range. Occurrences of this community tend to be small in size. Although these forests are 
generally not targeted for harvesting, they can be influenced by harvesting due to disruption of 
hydrology or removal of some productive trees growing on higher microsites. 

3.3 Wetland Functions Affected by the Project 
There are three categories of wetland function with the potential to be affected by the Project, these 
include hydrological, biogeochemical (including climate functions), and habitat. 

3.3.1 Hydrological Function 
Hydrological functions include the capacity of a wetland to store and release water in a watershed 
(i.e., for groundwater recharge/discharge, flow moderation, sediment stabilization, and maintenance 
of water quality). This is important for maintenance of human and ecological life support systems, 
protection of infrastructure, and enhancement of social values. 

Lelu Island wetlands are characterized by high densities of absorbent peat-forming moss species 
(i.e., sphagnum mosses) and decomposed sedges associated with bog ecological communities, 
interspersed with extensive areas of shallow open water and surrounded by old forest. The upper 
layers of peat, in combination with sphagnum mosses, contribute to horizontal flow, which begins at 
the raised center of the island, flows to the bog margins, and continues out through forested areas. 
Water balance in bogs is governed by precipitation, surface water inflow/outflow, groundwater 
inflow/outflow, and evapotranspiration (Rydin and Jeglum 2006). Water levels are generally stable 
(i.e., do not fluctuate significantly with precipitation events). 
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The wetlands in the LAA have the potential to provide the following specific hydrological functions: 

 Moderate the magnitude of runoff events. However, since the receiving waterbody 
downstream of the LAA is the ocean there is no opportunity for the wetlands in the LAA to 
provide flood control to developed areas. High volumes of precipitation are absorbed by the 
bogs after summer months when the water balance is low; saturated soils in the fall, winter 
and spring have limited capacity to absorb additional moisture from precipitation. 

 The potential to augment baseflows in the stream channels radiating out from the center of 
the island; however, baseflows in these watercourses are not expected to be limited, even in 
summer months, due to the relatively high levels of precipitation in the region.  

The wetlands in the LAA do not supply water for regional drinking water or usable surface water for 
residents or industry, nor do they provide water storage for agricultural purposes and therefore do 
not contribute to these values. 

3.3.2 Biogeochemical Functions 
Biogeochemical function refers to the biological, geological, and chemical processes and reactions 
that govern the composition of the natural environment as it relates to the recycling of chemicals 
between plants, animals and the earth’s sediments, and to the flow of energy through an ecosystem. 
In general, biogeochemical function of Lelu Island wetlands is characteristic of nutrient-poor bog 
ecological communities. 

The wetland ecological communities on Lelu Island have the following characteristics: 

 They store large amounts of carbon, which helps maintain the global carbon cycle and its 
role in global climate regulation. 

 They have low pH with low redox potential and little interaction with groundwater. 
Consequently, these wetlands have low potential, chemically, for oxidizing or precipitating 
nutrients, hydrocarbons, and other contaminants. 

 They may provide a source of soluble organic carbon as food chain support to down-
gradient watercourses. 

 They do not play a substantial role in stabilizing sediment flow; the gradient is low and 
substrates have low quantities of mineral soil particles. 

3.3.3 Habitat Functions 
Habitat function refers to the manner in which a wetland contributes to biological productivity and 
diversity.  

Habitat functions provided by wetlands on Lelu Island include the following: 

 Providing foraging, breeding, and staging habitat for migratory birds, including songbirds, 
shorebirds, cavity-nesting species, and raptors (of 40 species observed, the most abundant 
species were: orange-crowned warbler, Pacific wren, hermit thrush, dark-eyed junco, 
American robin, northwestern crow, and Pacific-slope flycatcher. Lesser yellowlegs, song 
sparrow, and rufous hummingbird were also observed. 
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 Providing habitat for the great blue heron fannini subspecies, listed as Special Concern 
under the federal Species at Risk Act (SARA) and blue-listed provincially 

 Potentially supporting olive-sided flycatcher and Keen’s myotis; olive-sided flycatcher is 
listed as Threatened under SARA and Keen’s myotis is listed as Data Deficient under SARA; 
both are provincially blue-listed species 

 Contributing to habitat diversity, as indicated by supporting one red-listed estuary and one 
blue-listed swamp 

 Providing habitat for amphibians, including breeding habitat for northwestern salamander 

 Providing seasonal foraging habitat for mammals, including black-tailed deer, grey wolf, 
coyote, Pacific marten, short-tailed weasel, myotis species, and small rodents. 

4 WETLAND HABITAT COMPENSATION STRATEGY 
This wetland habitat compensation plan followed the three steps of the mitigation hierarchy 
(avoidance, minimization of effects, and finally compensation) (Lynch-Stewart et al 1996). The 
Project fully avoids the 0.1 ha red-listed estuarine meadow (tufted hairgrass–meadow barley) and 
avoids 2.8 ha of blue-listed swamp (western red cedar-Sitka spruce/skunk cabbage). The PDA was 
minimized as much as possible to ensure the most efficient use of space and to reduce habitat 
losses. 

A total of 119.2 ha of wetlands could not be avoided and will be lost, including 116.3 ha of bog, 1.4 
ha of open water, and 1.5 ha of swamp, (which is also a blue-listed community).  

Effects on wetlands associated with the Project will be limited to direct effects within the PDA. 
Wetlands adjacent to the PDA may experience a shift in species composition from Project related 
activities; however, it is not anticipated that these wetlands will be lost (i.e., become uplands) or 
cease to provide wetland functions for the following reasons: 

 The wetlands of Lelu Island are mostly sustained by precipitation rather than surface or 
groundwater inputs. This regional climatic condition will continue to sustain wetland 
hydrology adjacent to the development. 

 Existing drainage pathways will be maintained during construction and post-construction to 
avoid changes to surface and groundwater hydrology supporting adjacent wetlands. 

 The construction process will require removal of peat and backfilling with clean compacted 
fill within the development areas to support Project components. This process is not 
expected to raise or lower the existing ground surface elevation, which could otherwise 
affect sheet flow into, or out of, adjacent wetlands. 

 Standard erosion and sediment control methods will be used during construction to protect 
adjacent wetlands from nutrient-rich and sediment-laden stormwater runoff. The abundance 
of local precipitation is expected to mitigate potential effects of dust fall. 

For wetlands that cannot be avoided, the wetland habitat compensation plan aims to replace the 
wetland functions to be lost within the PDA at a ratio of 2:1 (wetland functions replaced: wetland 
functions lost). This ratio is applied in order to ensure no net loss of wetland functions due to 
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temporal loss and as a precautionary measure to address the uncertainty associated with the 
performance of compensatory habitats. The strategy aims to replace lost wetland functions as 
close to the Project area as possible and seeks opportunities to benefit similar wetland classes 
and habitats (i.e., primarily coastal bogs).  

Consistent with the compensation strategy outlined above, the proposed Plan for the Project 
includes two components:  

 Coastal bog restoration within the BC Pacific Coast Joint Venture management region  

 Wetland habitat compensation projects resulting in 120 ha of new off-site wetland habitat 
that will provide high-quality wildlife habitat functions.  

4.1 Coastal Bog Restoration  
Due to the time required to accumulate peat sufficient to sustain bog habitat, it is essentially not 
feasible to create bog wetlands (or more-broadly peatlands, which include bogs and fens). 
Opportunities to restore previously disturbed bogs are limited. There are some opportunities for bog 
restoration within the northeast boreal region within areas impacted by oil and gas development; 
however, fewer opportunities exist on the Pacific Coast. The BC Pacific Coast Joint Venture delivery 
area extends along the entire BC coastline from Alaska to Washington State. One of the most-
prominent opportunities for coastal bog restoration within the BC Pacific Coast Joint Venture delivery 
area is Burns Bog, which is situated in Delta, BC.  

Burns Bog is a designated wetland conservation area of just over 2,000 ha that is collectively owned 
and managed by the provincial, municipal, and regional governments. The Bog has been recognized 
for its global ecological significance; its ecological significance is highlighted by its September 2012 
listing as a Wetland of International Importance in accordance with the Ramsar Convention (Hebda 
et al. 2000; Metro Vancouver 2007; Ramsar 2012). Unlike the peatlands of the North Coast, Burns 
Bog has been extensively affected by historical peat harvesting, draining, and filling for agricultural or 
urban development, and it continues to be at demonstrable risk of further degradation because of 
surrounding land uses. Given its history of disturbance, current conservation status, and recognized 
ecological value, Burns Bog presents one of the best opportunities for peatland restoration in the 
Pacific Coast region. 

The Burns Bog Ecosystem Review identified that Burns Bog supports red-listed ecological 
communities, as well as at risk plant and wildlife species (Hebda et al. 2000; Metro Vancouver 2007). 
The Burns Bog Ecological Conservancy Area Management Plan identified various restoration 
activities to restore the bog’s hydrology along its northern boundary (Metro Vancouver 2007; S. 
Howie, pers. comm. 2012). Conceptual restoration measures include: ditch blocking (to raise water 
table), capping of mineral soils, and culvert removal. A subsequent detailed design and 
implementation plan for these hydrological restoration measures is still required, along with a 
planting plan and invasive species control plan (S. Howie, pers. comm. 2012).  

Restoration of peatlands at Burns Bog will partially compensate for the loss of approximately 116 ha 
of bog wetlands at Lelu Island and their associated carbon capture and sequestration functions. 
Restoration will partially compensate for loss of foraging and breeding habitat for the 40 bird species 
detected on Lelu Island (see Appendix H) because Burns Bog supports breeding, roosting, and 
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foraging habitat for a wide variety of bird species. This habitat includes breeding habitat for the blue-
listed greater sandhill crane, breeding habitat for 16 species of waterfowl, and foraging habitat for 
three provincially listed raptor species (Hebda et al. 2000). Burns Bog also provides habitat for 
various other wildlife, such as beaver, the red-listed southern red-backed vole, and five species of 
native amphibians, including the blue-listed red-legged frog (Hebda et al. 2000). 

4.2 Compensatory Wetland Securement and Enhancement 
The loss of wetland functions would be offset by development and implementation of 120 ha of new 
off-site wetland habitat compensation projects through a legally binding agreement between PNW 
LNG and Ducks Unlimited Canada. These projects have potential to provide important wildlife habitat 
functions. 

The intent is to choose a wetland compensation site (or sites) as close to Prince Rupert as possible; 
this site could include an area in Haida Gwaii or east as far as Prince George. Potential opportunities 
will be evaluated using a ranking system, giving preference to sites that are closest geographically 
and most comparable to the affected wetlands in terms of habitat and functions, and then 
considering other factors (e.g., cost, conservation priorities). Additional ranking criteria will prioritize 
compensation projects according to the compensation method in the following order of preference 
(highest to lowest): wetland restoration, enhancement, and creation. 

Wetlands will be secured in perpetuity through conservation covenant or land acquisition. The 
wetland hydrology at the identified site will be restored, and the site will be vegetated, as needed, to 
promote wildlife habitat functions for amphibians, birds, and mammals (e.g., planting riparian species 
or removing invasive non-native plant species). The hydrology of the wetland compensation project 
will be designed to be self-sustaining within five years of creation, relying only on natural surface or 
groundwater flows, rather than requiring long-term manually operated or engineered flow-
management structures. It is anticipated that a wetland class capable of providing greater wildlife 
habitat functions than coastal bogs will be selected, which should feasibly support a comparable 
number of breeding bird species, amphibians, and wetland-associated mammal species. 

Implementation and performance of the new off-site wetland compensation project will be ensured 
through a legally binding agreement between PNW LNG and Ducks Unlimited Canada, in 
consultation with the Canadian Wildlife Service branch of EC. The agreement will specify that the 
new off-site wetland habitat compensation project will be established within five years of the start of 
construction of the LNG facility. PNW LNG will provide funding for the habitat compensation 
planning, implementation, and monitoring period. Ducks Unlimited Canada will commit to delivery 
and performance monitoring of the habitat compensation project. The Canadian Wildlife Service will 
provide its review of the compensation-project proposals in consultation with interest groups, as 
appropriate. 

4.3 Wetland Habitat Balance 
The goal of the wetland habitat compensation plan is to replace wetland functions that were 
identified as being provided by wetlands on Lelu Island and, thus, sustain the productive capacity of 
affected wetland-associated plants, wildlife and ecological communities within the Pacific Coast 
region. PNW LNG will be responsible for wetland habitat securement and enhancement equal in 
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area to the PDA (i.e., 1:1 portion of the compensation ratio) and for additional habitat compensation 
in the form of wetland restoration within Burns Bog in Delta, BC. This additional compensation will 
offset the wetland effects of the project (2:1 portion of the compensation ratio). Table 3 lists the 
habitat balance between potentially affected wetland functions and wetland benefits identified within 
the wetland compensation plan. 

Table 3: Type and Amount of Wetland Habitat Compensation 

Wetland Functions Lost Compensation 
Component 

Wetland Functions 
Replaced Area Benefited 

 Habitat supporting 1.5 ha of 
blue-listed wetland 
communities 

 Habitat for amphibians 
 Foraging and breeding 

habitat for migratory birds, 
including the SARA- and 
blue-listed great blue heron 
fannini subspecies 
(observed) and olive-sided 
flycatcher (suitable habitat 
exists) 

 Foraging habitat for 
wetland-associated 
mammals 

 116 ha of peat soils (coastal 
bog) providing atmospheric 
carbon storage 

Compensatory 
Wetland 
Securement and 
Enhancement  

 Habitat for amphibian 
species 

 Foraging and breeding 
habitat for birds 

 Foraging and denning 
habitat for wetland-
associated mammals 

120 ha 

Coastal Bog 
Restoration  

 Habitat for rare 
wetland communities 

 Habitat for amphibian 
species 

 Foraging and breeding 
habitat for birds 

 Foraging and denning 
habitat for wetland-
associated mammals 

 Atmospheric carbon 
storage 

Minimum of 116 ha 

5 MONITORING PROGRAM 
Ducks Unlimited Canada will develop a monitoring program as part of their off-site wetland 
compensation program. This program will consist of compliance monitoring to ensure that 
compensatory habitats are constructed in accordance with the plan and five years of effectiveness 
monitoring to ensure that the compensatory habitats are functioning as intended after construction. 
Annual monitoring reports will be prepared by Ducks Unlimited Canada for EC and PNW LNG to 
guide adaptive management actions to ensure the long-term performance of compensatory habitats. 

No long-term monitoring programs are being proposed for the Burns Bog restoration as a condition 
of this habitat compensation plan; however, a summary report on works completed in association 
with the funding provided will be required. 

6 SUMMARY 
The PNW LNG project on Lelu Island will affect wetland habitats within the PDA. Specifically, the 
loss of wetland habitat is associated with Project construction. Areas of habitat loss requiring habitat 
compensation include: 

 116.3 ha of bog 
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 1.5 ha of swamp 

 1.4 ha of shallow open water. 

These wetlands support the following ecological functions: 

 Providing foraging, breeding, and staging habitat for migratory birds, including songbirds and 
shorebirds 

 Providing habitat for the great blue heron fannini subspecies, listed as Special Concern 
under SARA and blue-listed provincially 

 Supporting rare wetland habitat (1.5 ha of blue-listed swamp) 

 Potentially supporting the olive-sided flycatcher and Keen’s myotis; olive-sided flycatcher is 
listed as Threatened under SARA and Keen’s myotis is listed as Data Deficient under SARA; 
both are provincially blue-listed species 

 Providing breeding habitat for northwestern salamander  

 Providing seasonal foraging habitat for mammals, including black-tailed deer, grey wolf, 
coyote, Pacific marten, short-tailed weasel, myotis species, and small rodents 

 Storing atmospheric carbon (~116 ha of peat soils). 

To offset these effects to wetland functions, PNW LNG has proposed the following wetland habitat 
compensation measures: 

 Securement, plus restoration or creation, of 120 ha of wetland habitat through a legally 
binding agreement between PNW LNG and Ducks Unlimited Canada 

 A five-year effectiveness monitoring program for the restored or created wetlands by Ducks 
Unlimited Canada 

 Bog restoration benefiting a minimum of 116 ha of coastal bog ecosystems through funding 
the immediate research and restoration priorities of the Burns Bog Management Plan and 
Burns Bog Ecological Conservancy Area Management Plan. 

Overall, the proposed habitat compensation works are expected to result in no net loss of 
wetland functions due to Project-related activities. 
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7 CLOSURE 
This Wetland Habitat Compensation Plan has been prepared for the sole benefit of PNW LNG to 
support the environmental assessment for the Project. This report is based on field studies and 
review of existing data completed between August 2012 and July 2013. If there are any questions 
regarding the content of the report, please contact Andrea Pomeroy by e-mail at 
andrea.pomeroy@stantec.com. 

We hope this report meets your needs. If you have any questions please contact Andrea Pomeroy 
at (778) 331-0201 or by email at andrea.pomeroy@stantec.com. 

Respectfully submitted, 

Stantec Consulting Ltd. 
 Reviewed by: 

 

Original signed by: Original signed by: 

 
Christine Lion, B.Sc., BIT Matthew Ramsay, M.Sc., A.Ag. 
Environmental Scientist Senior Vegetation Ecologist 
 
Reviewed by: 
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Robert Frederico, MPA Andrea Pomeroy, Ph.D, R.P.Bio. 
Principal Project Manager 
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