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FINAL REPORT (Revised June 2, 2009)
EXECUTIVE SUMMARY

This document is a Terrestrial and Wetland Environment Technical Study prepared as background
information fort he environment al i mpact assessment (EI A) f
proposed petroleum refinery and marine terminal in Saint John, New Brunswick.

The Project, proposed by Il rving Oil Company, Li mit e
new petroleum refinery, marine terminal, and associated land-based and marine-based infrastructure in

the Red Head area, near east Saint John, New Brunswick. The new refinery and associated
land-based and marine-based infrastructure will process up to 40,000 m®d (250,000 barrels per day,

nominal) of crude oil into refined petroleum products for supplying export markets in North America and
elsewhere.

The Terrestrial Environment and the Wetland Environment have been selected as two of the Valued
Environmental Component so) ( ia'sECp ar t of t he EI A. The con
Environment, including soils vegetation, wetlands, wildlife, and birds, in the general area of the Project

are characterized in this Technical Study to provide background information for the EIA/EA and the
environmental effects assessment for the Project.

The purpose of this Technical Study is to describe the existing baseline conditions of the Terrestrial
Environment and Wetland Environment in the area near the Project. Existing information, field data
collected between 2006 and 2008 and information gathered from public consultation activities were
used in the preparation of this report.

The Terrestrial Environment As s e s Bignerlll) indludesdandst he i
comprising the Refinery Study Area, and the Linear Facilities Corridor Study Area. The focus of

fieldwork included the major terrestrial habitats (including wetlands) within the Refinery Study Area. For

the purposes of this Technical Report, marine waterbirds that use the near-shore habitat between

Mispec Beach and Anthonys Cove, and out to the major shipping lane channels at the mouth of Saint

John Harbour are included for convenience of ensuring a holistic discussion of birds in the Assessment

Area.

The Project is located within the Fundy Coastal Ecoregion, which includes the entire coastline of
southern New Brunswick from the east side of Passamaquoddy Bay to the east side of Shepody Bay.
The ecoregion includes the Fundy lIsles of Grand Manan, Deer, Campobello, and Machias Seal.
Renowned for its dark red mudflats, rocky beaches and the highest tides in the world, the region is a
popular destination for ecotourists interested in the natural wealth of wildlife viewing and outdoor
pursuits.

The physiographic and climatic conditions in the Bay of Fundy produce abundant precipitation, as well
as blankets of coastal fog. This prevailing condition affects the local climate and results in cool summer
temperatures and mild winters. These climatic conditions support the prevalence of a conifer
dominated forest community characterized by red spruce and other common conifer tree species such
as balsam fir, black spruce, white spruce, tamarack, and eastern white cedar. Pine species rarely
occur in this region due to their dependence on fire, which is inhibited by abundant precipitation.
Hardwood tree species are less dominant though species such as white birch, yellow birch, American
mountain ash, and red maple are frequently part of the forest community.
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The Fundy Coastal Ecoregion has a diverse range of wetland types including coastal bogs, shrub, fen,
and freshwater riparian wetlands. The raised coastal bog is a unique wetland type that is found in the
ecoregion, predominantly occurring west of Saint John. This wetland type is morphologically different
than other coastal bogs, as they form in deep depressions that are topographically restricted.

The Fundy Coastal Ecoregion offers a wide variety of habitats that support common New Brunswick
wildlife species including birds (e.g., songbirds, owls, raptors), herbivores (e.g., deer, moose),
insectivores (e.g., bats, shrews), carnivores (e.g., bobcat), omnivores (e.g., bear, fox), insects
(e.g., butterflies, dragonflies), and herpetiles (e.g., snakes, amphibians).

A number of protected areas highlight the ecological diversity and unigueness of the Fundy Coastal
Ecoregion. These managed areas are integral parts in maintaining the natural heritage of the
ecoregion. Examples of these managed areas include Fundy National Park, Loch Alva and Caledonia
Gorge Protected Natural Areas, the Cape Enrage Nature Preserve, the Shepody Bay Ramsar Site and
the Shepody National Wildlife Area that includes Mar y 6 s Poi nt IR addison, therearda
several off-shore sites including: the Robert M. Stewart Nature Preserve, Grand Manan Migratory Bird
Sanctuary and Machias Seal Island Migratory Bird Sanctuary. Two Environmentally Sensitive Areas
(ESAs), Red Head Marsh/Hazen Creek Flats ESA, and Courtenay Bay ESA, are located within 10 km
of the Project. Also of importance to wildlife conservation and viewing are Manawagonish Island
Nature Preserve, Saint 6 s Res't Mar s h, the I rving Nature
Musquash Estuary, which was designated a Marine Protected Area in 2007. There are no managed or
environmentally significant features within the Assessment Area.

The forest and wetland habitat within the Assessment Area, generated from the physiographic and
climatic conditions in the ecoregion, produce a narrow range of microhabitats for floral species.
However, a total of 414 terrestrial vascular plants species have been recorded in the Assessment Area.
Within the Assessment Area, 3 of the 414 vascular plant species observed as part of field programs
conducted as background information for the EIA of the Project have been listed as Species of
Conservation Concern: arrow-leaved violet (Viola sagittata var. ovata), alpine woodsia
(Woodsia alpina), and Emmonsé sedge (Carex albicans var. emmonsii). The Atlantic Canada
Conservation Data Centre (AC CDC) lists another six species of conservation concern that have been
recorded at or near Red Head Marsh, immediately adjacent to the Assessment Area. Fieldwork
completed for other projects in the area has not added additional plant Species of Conservation
Concern to this list.

The topography of the Assessment Area is heavily influenced by glaciation, which created numerous
basins and depressions across this landscape. These basins and depressions typically contain
wetland. Preliminary wetland assessments combining literature review, aerial photo interpretation, and
fieldwork have identified 160 wetlands within the Assessment Area with a combined area of 290 ha.
Four wetland types were identified within the Assessment Area, including shrub wetland, forested
wetland, bog, and emergent wetland. The largest proportion of wetland is shrub and forested, or large
wetland complexes that are dominated by these two types. No open water wetlands (i.e. aquatic bed or
marsh wetlands) or raised coastal bogs have been identified in the Assessment Area. Shrub wetlands
are dominated by speckled alder and mountain holly, while forested wetlands are dominated by black
spruce, balsam fir and eastern white cedar. Most of the forested wetlands and adjacent upland areas
in the northern portion of the Refinery Study Area (Figure 1.1) have been partially or completely
harvested.
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Generally, the wetlands found within the Refinery Study Area are relatively poor with respect to
function. This conclusion is based on several observations. The types of wetlands found in the
Refinery Study Area do not contain suitable habitat for nesting waterfowl, and as such would not likely
be favoured locations where sport hunting is conducted. Nutrient inputs from surface run-off are
generally very low due to the shallow, impoverished soils throughout the Assessment Area. Biological
diversity within the surveyed wetlands is relatively low, based on the results of intensive vascular plant
surveys conducted by Jacques Whitford biologists. No plant Species at Risk or Species of
Conservation Concern were identified in the wetlands surveyed. The wetlands surveyed are not likely
to provide significant habitat for wildlife species. The hydrological function of a wetland is defined as a
wet |l andds iwaterlquabdtyrane watembalance of associated streams (which could be fish
bearing) and other wetlands. The hydrological value of wetlands in the Refinery Study Area varies.

The Assessment Area is generally well vegetated and offers habitat for a wide range of common
New Brunswick wildlife species such as white-tailed deer, moose, red fox, and coyote. The relatively
large proportion of wetland, clear cuts, and young forest stands, and the large amount of forest edge,
provide abundant habitat for wildlife that use these habitat types. However, there is an absence of
substantial mature forest habitat and little interior forest habitat in the Assessment Area, primarily due
to the relatively high level of recent forest harvesting that has occurred in this area, and the
Assessment Area is within the city limits of Saint John, close to residential and industrial developments.
The limited amount of large patches of climax forest habitats, such as old and old-mixed forest,
suggests the existing habitat does not meet the requirements of some species that require such habitat.
Old forest habitat is available outside the Assessment Area, and elsewhere in the ecoregion.

A total of 31 wildlife species were observed in or near the Assessment Area during 2006 and 2007.
White-tailed deer, moose, coyote, red fox, and varying hare were five of the 19 mammals that were
observed. Based on these observations, local game is fairly abundant and the area offers opportunities
for sport hunting and fur harvesting, despite the lack of substantial mature forest habitat. Only a single
wildlife Species at Risk, a monarch (a butterfly, Danaus plexippus; designated Special Concern in
Schedule 1 of SARA), was observed in the Assessment Area. The monarch was observed during this
speciesd migration period

The general area around Saint John is well known to bird watchers and nature enthusiasts. The Bay of
Fundy is known for its coastal and pelagic seabirds, with year round residents (e.g., Common Eider)
and wintering birds (e.g., Harlequin Duck and Purple Sandpiper), and is a major migration route for
millions of coastal shorebirds and hundreds of thousands of scoters and other sea ducks. There are
many locations to view terrestrial and coastal birds in the general area including Cape Spencer,
Mispec Beach, Red Head Marsh, Courtenay Bay, and Saintoé6&s Resltarnvih.r s h A
variety of bird species can be viewed from these locations throughout the year. A total of 146 bird
species have been detected in the Assessment Area during bird surveys and monitoring carried out
during the last seven years, of which 97 species likely nest in the Assessment Area. For the purposes
of this Technical Study, the group of marine birds that would be expected to use the near-shore
environment are included, as are birds which pass the Assessment Area while migrating in the Bay of
Fundy.

In 2006 and 2007, the Refinery Study Area was intensively surveyed for owls, hawks, woodpeckers,
and songbirds. During these surveys, a total of 105 species of birds were detected, of which 84 were
considered as potential nesting (40 % were confirmed as breeding). Twenty-three species of water
birds have been regularly detected during winter coastal surveys in the Assessment Area. It is unlikely
that these wintering species are nesting in the Assessment Area.
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No bird Species at Risk were detected during surveys in 2006 and 2007 however five were detected
within the Assessment Area during previous studies for other projects. Bird Species at Risk that have
been recorded in the Assessment Area include Bald Eagle, Peregrine Falcon, Harlequin Duck
Bicknell 6s Thrush, a nBald Bagle and RetegrineG-altod leameebgem recorded
during migration and/or wintering and are not known to nest in the Assessment Area, although breeding
activity of Bald Eagle has been detected within 10 km of the Assessment Area during surveys
conducted by the public in support of the current Maritime Breeding Bird Atlas (MBBA) project
(MBBA 2007). During 2000-2007, Harlequin Duck have been observed in the Assessment Area every
winter. Bi cknel | 6s ofbserved sldring w@mation monitoring in 2005/2006, and Barrows
Goldeneye has been recorded during CWS coastal block flights conducted in winter.

A total of 19 bird Species of Conservation Concern have been recorded within the Assessment Area by
field studies for the Project and other projects. During breeding bird surveys in 2006 and 2007, only
Canada Warbler, Brown Thrasher and Purple Finch were recorded as possible nesters. Another three
species may nest in the Assessment Area but were recorded outside breeding bird season and in
unsuitable habitat. The remaining 13 Species of Conservation Concern were recorded during spring or
fall migration (10 species) or while wintering (4 species).

In general, the examination of existing information and the results of the field sampling program, both
presented in this Technical Study, show that the Terrestrial Environment in the Assessment Area
generally supports a diversity of common New Brunswick flora and fauna species. Habitat for these
species is widespread throughout the Assessment Area and in the adjacent landscape, even though
high quality old forest habitat is not present. Three vascular floral Species of Conservation Concern
were found in the Assessment Area. Five bird Species at Risk may be found in the Assessment Area,
none of which may inhabit the Assessment Area during the nesting season.
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GLOSSARY

Term

Definition

Assessment Area

baseline

fish bearing
watercourse

hydric soil
hydrophytic
vegetation

linear facilities

Linear Facilities
Corridor Study Area

project

Project

Refinery Study
Area

Marine
Environment
Assessment Area
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For the purpose of this Technical Study, the Assessment Area consists of
the Linear Facilities Corridor Study Area, and the Refinery Study Area
(Figure 1.1).

Background, pre-activity, pre-construction, or pre-Project environmental
conditions.

A watercourse in which water and habitat quality is sufficient to support fish,
and where there are no barriers to the upstream passage of fish.

A soil that is saturated, flooded, or ponded long enough during the growing
season to develop anaerobic conditions in the upper part.

Plant life growing in water or on a substrate that is at least periodically
deficient in oxygen as a result of excessive water content.

Pipelines, a rail line, a transmission line, a water main, and conveyors to be
constructed in support of the operation of the Project.

An area (approximately 4 km in width, Figure 1.1) between the Project and
east Saint John that defines the area within which preferred and alternative
linear facility corridors will be selected for the Project and assessed in the

EIA/EA.

As defined under CEAA, means in relation to a physical work, any proposed
construction, operation, modification, decommissioning, abandonment or
other undertaking in relation to that physical work.

As described herein,
Petroleum Refinery and
The Project is a project as defined under CEAA.

t he iPropmge@ ct i <
Mari ne Teuaxr mi

Also known as the Project Development Area (Refinery Facilities and
Infrastructure) (Figure 1.1), the Refinery Study Area is the area of study for
land based components of the Project.

The coastal waters of the Bay of Fundy from Cape Spencer, west to include
the outer Saint John Harbour up to the entrance of the major shipping lanes
in the Bay of Fundy.
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Secure Species

Species at Risk

Species of
Conservation
Concern

terrestrial wildlife
species

wildlife species
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A secure species is one that is listed or known to be secure (including those
designated S4orS5 by AC CDC, o rSecdreédbyiNgDNRY e d

Any wildlife species listed in SARA and/or listed under the New Brunswick
Endangered Species Act (NBESA)as fendanger @degi on
endangeredo.

All other listed wildlife speciesnotd ef i ned as a fASpeci ¢
those ranked as S1, S2, or S3 by AC CDC; and/or ranked i At Rii Msaky 0
At Risko or fiSensitivedo by NBDNR

A terrestrial wildlife species is one that inhabits a terrestrial ecosystem for
the majority of its lifecycle. Marine birds are summarized in this Technical
Study but will be assessed in the Marine Component of the EIA/EA.

As defined in the federal Species at Risk Act (SARA), "wildlife species”
means a species, subspecies, variety or geographically or genetically
distinct population of animal, plant or other organism, other than a bacterium
or virus, that is wild by nature and (a) is native to Canada; or (b) has
extended its range into Canada without human intervention and has been
present in Canada for at least 50 years.
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AC CDC Status Rank Definitions (AC CDC 2007)

S1 Extremely rare: May be especially vulnerable to extirpation (typically 5 or fewer occurrences or very few
remaining individuals).

S2 Rare: May be vulnerable to extirpation due to rarity or other factors (6 to 20 occurrences or few
remaining individuals).

S3 Uncommon, or found only in a restricted range, even if abundant at some locations
(21 to 100 occurrences).

S4 Usually widespread, fairly common, and apparently secure with many occurrences, but of longer-term
concern (e.g., watch list) (100+ occurrences).

S5 Widespread, abundant, and secure, under present conditions.

SHSH# Numeric range rank: A range between two consecutive ranks for a species/community. Denotes
uncertainty about the exact rarity (e.g., S1S2).

SH Historical: Previously occurred in the province but may have been overlooked during the past 20-70
years. Presence is suspected and will likely be rediscovered; depending on species/community.

SuU Unrankable: Possibly in peril, but status is uncertain - need more information.

SX Extinct/Extirpated: believed to be extirpated from its former range.

S? Unranked: not yet ranked.

SA Accidental: Accidental or casual, infrequent and far outside usual range. Includes species (usually
birds or butterflies) recorded once or twice, or only at very great intervals, hundreds or even thousands
of miles outside their usual range.

SE Exotic: An exotic established in the province (e.g., Purple Loosestrife or Coltsfoot); may be native in
nearby regions.

SE# Exotic numeric: An established exotic that has been assigned a rank.

SP Potential: Potentially occurs, but no occurrences have been reported.

SR Reported but without persuasive documentation (e.g., misidentified specimen).

SRF Reported falsely: erroneously reported and the error has persisted in the literature.

SZ Zero: not of practical conservation concern because there are no definable occurrences, although the
species is native and appears regularly. An SZ rank is generally used for long distance migrants that
pass through the province occasionally.

Qualifiers

B Breeding (Migratory species)

N Non-breeding (Migratory species)

? Inexact or uncertain (the "?" qualifies the character immediately preceding it in the S-rank)

C Captive or cultivated
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Provincial General Status Rank Definitions (NBDNR 2007a)

At Risk

May Be At Risk

Sensitive

Secure

Status Undetermined

Not Assessed
Exotic
Extirpated
Extinct

Accidental

Occurrence Not Verified

Species for which a formal assessment has been completed, and determined to
be at risk of extirpation or extinction. Includes species either listed as
Endangered or Threatened by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC), or as Endangered or Regionally Endangered
under the New Brunswick Endangered Species Act and accompanying
regulations.

Species or populations that may be at risk of extirpation or extinction, and are
therefore candidates for a detailed risk assessment.

Species which are not believed to be at risk of extirpation or extinction, but
which may require special attention or protection to prevent them from
becoming at risk.

Species that are not believed to be At Risk, May Be At Risk, or Sensitive.
These were generally species that were widespread and/or abundant.

Species for which there is insufficient data, information, or knowledge available
to evaluate their status. These are usually species for which there were few
documented occurrences in New Brunswick.

Species known or believed to be present in New Brunswick but which have not
yet been assessed.

Species that have been introduced to the province as a result of human activity
(i.e., non-native).

Species that are no longer thought to be present in New Brunswick, although
they exist elsewhere.

Species that are no longer thought to exist anywhere.

Vagrants, or species occurring infrequently and unpredictably, for which New
Brunswick is outside of their usual range. For NBDNR general status ranks it
was used only for birds and dragonflies.

Species which have been reported in New Brunswick, but for which there is no
documented evidence, or species which are suspected to occur in New
Brunswick because they occur in neighbouring provinces or states.
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Wetland Indicator Categories (Reed 1988)

Wetland Indicator (Code)
Obligate (OBL)

Facultative Wetland
(FACW)
Facultative (FAC)

Facultative Upland (FACU)

Obligate Upland (UPL)

Comment

Occurs almost always (estimated probability 99%) under natural conditions in
wetlands.

Usually occurs in wetlands (estimated probability 67%-99%), but occasionally
found in non-wetlands.

Equally likely to occur in wetlands or non-wetlands (estimated probability 34%-
66%).

Usually occurs in non-wetlands (estimated probability 67%-99%), but occasionally
found on wetlands (estimated probability 1%-33%).

Occurs in wetlands in another region, but occurs almost always (estimated
probability 99%) under natural conditions in non-wetlands in the regions specified.
If a species does not occur in wetlands in any region, it is not on the National List.

Note: A positive (+) or negative (-) sign is used with the Facultative Indicator categories to more specifically define the
regional frequency of occurrence in wetlands. The positive sign indicates a frequency toward the higher end of the category
(more frequently found in wetlands), and a negative sign indicates a frequency toward the lower end of the category (less

frequently found in wetlands).
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LIST OF ACRONYMS AND UNITS

Acronym/Unit Definition

AC CDC Atlantic Canada Conservation Data Centre

CWS Canadian Wildlife Service

COSEWIC Committee on the Status of Endangered Wildlife in Canada
e.g., for example

HADD harmful alteration, disruption or destruction (of fish habitat)
HHERA Human Health and Ecological Risk Assessment

GIS geographic information system

GPS global positioning system

ie., that is

IBoF Inner Bay of Fundy

km kilometre (1,000 metres)

LNG liquefied natural gas

m metre

NBDNR New Brunswick Department of Natural Resources

NBENV New Brunswick Department of Environment

NBESA New Brunswick Endangered Species Act

SARA Species at Risk Act

VEC valued environmental component
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TERRESTRIAL AND WETLAND ENVIRONMENT TECHNICAL STUDY

1.0 INTRODUCTION

This document is a Terrestrial and Wetland Environment Technical Study prepared as background

information for the environmental impact assessment (E1 A) f or Project Ei der

proposed petroleum refinery and marine terminal in Saint John, New Brunswick.

The Project, proposed by Il rving Oil Company, L
new petroleum refinery, marine terminal, and associated land-based and marine-based infrastructure in
the Red Head area, near east Saint John, New Brunswick. The new refinery and associated
land-based and marine-based infrastructure will process up to 40,000 m®d (250,000 barrels per day,
nominal) of crude oil into refined petroleum products for supplying export markets in North America and
elsewhere. The Project location is shown in Figure 1.1.

1.1  Purpose of this Technical Study

The Terrestrial Environment and the Wetland Environment have been identified as valued
environmental components (VECs) to be assessed as part of the EIA/EA for the Project. This is due to
the importance of these environments and their components to the public, and because of the various
relevant provincial and federal regulations policies such as the Migratory Birds Convention Act and the
Watercourse and Wetland Alteration Regulation. This Technical Study has been developed as
background information for the EIA Report to be developed to meet the requirements of provincial and
federal environmental assessment legislation. Characterization of existing baseline conditions for the
terrestrial and wetland environment is required as background information for the EIA/EA and the
environmental effects assessment for this Project. Thus, the purpose of this Technical Study is to
describe the existing baseline conditions of the terrestrial and wetland environment within the area
surrounding the Project (referred to as the Assessment Area). Also included is baseline information on
marine birds within the coastal and marine waters in the Bay of Fundy that may potentially be affected
by marine-based infrastructure associated with the Project.

The terrestrial and wetland environment, including the associated flora and fauna, are protected
through federal legislation including the Species at Risk Act, the Migratory Birds Convention Act, and
CEAA. Provinci al | egi sl at iGean WatercAct us ¢riotactive &f evetlandsrvia
the Watercourse and Wetland Alteration (WAWA) Regulation. The New Brunswick Endangered
Species Act (NBESA) protects endangered and threatened species at the provincial level.

Existing information, field data collected during 2006 and 2007, and information gathered from
consultation were used in the preparation of this Technical Study. Field data were collected for rare
plants, wetlands, birds and other wildlife present in the Assessment Area.
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1.2

Organization of this Technical Study

This Technical Study is presented in seven major sections, as follows:

A

Section 1.0 provides a general introduction and background information about the Project and the
Technical Study.

Section 2.0 provides an overview of the Fundy Coastal Ecoregion and the Assessment Area.

Section 3.0 provides information on vegetation and rare plants within the Assessment Area and
surrounding landscape from existing data sources, past environmental assessment documentation,
and summarizes the plant information collected in the Assessment Area.

Section 4.0 provides information on wetlands within the Assessment Area and surrounding
landscape from existing data sources, past environmental assessment documentation, and
summarizes the information collected on wetlands in the Assessment Area.

Section 5.0 provides information on wildlife and wildlife habitat within the Assessment Area and
surrounding landscape from existing data sources, past environmental assessment documentation,
and summarizes the information collected on wildlife and wildlife habitat in the Assessment Area.

Section 6.0 provides information on birds and bird habitat within the Assessment Area and
surrounding landscape from existing data sources, past environmental assessment documentation,
and summarizes the information collected on wildlife and wildlife habitat in the Assessment Area
Also included is information on marine birds in the marine environment.

Section 7.0 provides closing remarks and a statement of limitations concerning the work conducted.
Section 8.0 lists references consulted as part of the work and personal communications.

Appendices A, B, and C list additional supporting data.
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Figure 1.1 Project Location
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2.0 THE FUNDY COASTAL ECOREGIONd AN OVERVIEW

An Ecological Land Classification (ELC) is a hierarchicalsy st em t hat descri bes
(i.e., soil, geology, climate and topography) of the landscape at various scales. In New Brunswick the
Department of Natural Resources (NBDNR) has developed an Ecological Land Classification System
that divides the province into seven distinct ecoregions that characterize the different climatic regions of
the province based on temperature and precipitation. These are further divided into 34 ecodistricts
based on the differences in geology and broad soil formations found within each of the seven
ecoregions. These ecodistricts are then divided further into ecosections based on topography. Lastly,
the finest level of subdivision is ecosite, which is delineated within each ecodistrict based on differences
in elevation, slope, and soil type. At this scale, ELC is used to describe site-specific vegetation
composition and soil drainage, which are indicative of soil nutrient and moisture availability.

The Project is located within the Fundy Coastal Ecoregion, which is comprised of one ecodistrict of the
same name (Figure 2.1). The Fundy Coastal Ecodistrict includes the entire coastline of southern New
Brunswick from the east side of Passamaquoddy Bay to the east side of Shepody Bay, including the
Fundy Isles of Grand Manan, Deer, Campobello, and Machias Seal (NBDNRE 2003). This region is
renowned for its dark red mudflats, rocky beaches and the highest tides in the world. In general, the
elevation lies below 100 m; however, it can range from sea level to 300 m within a few km of the coast.

Tidal mixing, a natural phenomenon caused by the strong tidal forces in the Bay of Fundy, occurs when
cold, deep water is forced toward the surface where it mixes with warmer water. Onshore wind carries
cool, moisture-laden air masses inland replacing the warm continental air masses during the growing
season. As the cool, moist air is forced upwards over land it condenses, producing abundant
precipitation, as well as blankets of coastal fog. This affects the local climate and results in cool
summer temperatures and mild winters along the coast. These climatic conditions support the
prevalence of a conifer-dominated forest community type characterized by red spruce, which is
endemic to the Acadian Forest. Other common conifer tree species that occur within the region include
balsam fir, black spruce, white spruce, tamarack, and eastern white cedar, while the most common
hardwood species are white birch, yellow birch, mountain ash, and red maple. Shade tolerant
hardwood species such as sugar maple and beech are notably absent from this region due to the cool
moist climate conditions and impoverished acidic soils; however, they do occur in isolated, warm,
sheltered pockets at higher elevations. Pine species rarely occur in this region, due to their
dependence on fire, which is inhibited by fog, precipitation and low soil temperatures during the
summer months (NBDNRE 2003).

The Fundy Coastal Ecoregion has a diverse range of wetland types; however, the raised coastal bog is
the most unique wetland. Predominantly occurring west of Saint John, this wetland type differs in
structure to coastal bogs along the eastern shore of New Brunswick, as they form in deep depressions
that are topographically restricted. Moreover, the coastal wetlands along the Bay of Fundy are
characterized by extensive mats of tufted club moss (Trichophorum cespitosum) and red coloured
mosses, and are often associated with leather-leaf (Chamaedaphne calyculata) and bog rosemary
(Andromeda polifolia) (NBDNRE 2003).

The Fundy Coastal Ecoregion offers a variety of habitats that support common mammalian species
assemblages. In particular, bird species diversity is very high within the region owning to the amount of
coastal marsh and mudflat habitat along the Bay of Fundy coast. In particular, Saint& Rest Marsh and
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birds have been recorded (NBDNRE 2003).

Highlighting the ecological diversity and nature of the landforms in the region, the Fundy Coastal
Ecoregion is home to Fundy National Park, Loch Alva and Caledonia Gorge Protected Natural Areas,
t he Cape Enrage nature preserve, the Shepody
numerous unique areas and two off-shore sites: the Robert M. Stewart Nature Preserve; and Machias
Seal Island Migratory Bird Sanctuary. There are several conservation areas within 25 km of the
Project, including; Red Head Marsh/Hazen Creek Flats Environmentally Significant Area (ESA),
Courtenay Bay ESA, t he Manawagonish I sl and Nature
Park, Rockwood Municipal Park, and the Musquash Estuary, designated a Marine Protected Area
in 2007.

In 2008, the United Nations Educational, Scientific and Cultural Organization (UNESCO) will officially
designate the upper Bay of Fundy as a Biosphere Reserve (UNESCO 2008). The area is anchored by
Fundy National Park, and stretches from St. Martins (located east of the Project) eastward to the
Tantramar Marsh near Sackville, and inland to Moncton (Linke 2007). The Biosphere Reserve has a
total area of 432,000 ha, including 9,940 ha of estuarine coastal habitat (UNESCO 2008). The Project
is not located in the Biosphere Reserve.

2.1  Terrestrial Environment Assessment Area

The Assessment Area for the purpose of this report is subdivided into two areas: the Linear Facilities
Corridor Study Area and the Refinery Study Area (Figure 2.2). The Linear Facilities Corridor Study
Area was not targeted for field surveys because access was limited to Irving Oil Limited owned
properties. When field surveys were conducted most properties within the corridor were not owned by
Irving Oil Limited. Therefore, the majority of data for this area were obtained from existing resources.

The Refinery Study Area (al so known as the HAProject Devel
I nfrastr uct uisboanded by the O Black River)Road to the North, Brandy Brook and the
Mispec River to the East, the Bay of Fundy to the South, and finally Black Point, Bean Brook, and
Calvert Lake to the West. Much of the Refinery Study Area is characterized by relatively steep rocky
terrain and shallow soils. Areas of relatively flat terrain include the northern portion of the Refinery
Study Area east of Proud Road, between the Red Head Secondary Access Road (now Bayside Drive)
to the south and Old Black River Road to the North.

The Linear Facilities Corridor Study Area (Figure 2.2) extends from the Refinery Study Area Northwest
to Grandview Avenue, and is bisected by the Old Black River Road. It is bounded by an existing
electrical transmission line to the southwest.

The Assessment Area terrain is relatively rugged with many exposed rock outcrops. Slopes vary
considerably from gently rolling hills in the northern portion of the Assessment Area to steep sided
ravines leading to deeply incised streams and rivers, or the Bay of Fundy. Major watercourses within
the Assessment Area include the Mispec River (and its tributary Brandy Brook), Bean Brook, Beyea
Brook and Hazen Brook.
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Figure 2.1 Fundy Coastal Ecoregion
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Figure 2.2  Terrestrial Environment Assessment Are  a
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Only five of the eight ecosite types and sub-types that make up the Fundy Coastal Ecodistrict are found
within the Refinery Study Area and Linear Facilities Corridor Study Area (Figure 2.3). Of these five
types, the most dominant are ecosites 2, 3, 5 and 6, which are the most common ecosites within the
ecodistrict. The forest community within these ecosites are a mixture dominated by red spruce and
lesser amounts of black and white spruce, balsam fir, red maple, eastern white cedar, and white and
yellow birch. Black spruce is typically found around the fringes of bogs and other wetland types. The
remaining ecosite within the Refinery Study Area and Linear Facilities Corridor is 30§ which is an
ecosite characterized by treeless wetland types (NBDNRE 2003).

Ecosites found in the Assessment area include
valley slopedor froarse-textured deposita Although this ecosite is poorly fertile as ecosite 1, it contains
sufficient moisture to be designated as moist and is frequently found along narrow river valleys in
upland conditions or better drained flats in the lowlands.

Ecosite 3 is called AConiferous wet acidic ti
comprised of strongly acidic soils, and mainly consists of black spruce and tamarack and is heavily
carpeted in mosses, most commonly sphagnum. Ecosite 30 is similar in composition to ecosite 3,
however it is treeless.

Ecosite 5 is cal |l e-doodin®istrslope®.r o ulst oirs mé xresli der ed
is widespread throughout this ecoregion. It has moderate to well drained soils and moderate fertility. It
contains a mix of tolerant hardwoods and softwoods.

Ecosite 6 is called faCemiufsertadd wdtai mioglnyd d sl
valley and the Sisson Branch Reservoir ecodistrict. This ecosite is found on wet limestone soils and
contains high proportions of eastern white cedar.

The Assessment Area is dominated by five soil units (NBDNRE and NRC 1995; see Figure 2.4). The
Rogersville, Parry, and Britt soil units are derived from sedimentary mudstones/sandstones and contain
coarse fragments of igneous lithology, while the Kennebecasis and Gagetown soil units are derived
from glacial-fluvial deposits composed of mixed igneous, sandstone/mudstone conglomerates. In
general, these soils units are shallow and nutrient poor; however, the cementing agent within the soils
derived from sandstones and mudstones contains calcium carbonate, which accounts for the
occurrence of eastern white cedar in isolated pockets throughout the Refinery Study Area. Eastern
white cedar requires calcium to meet its nutrient requirements; therefore its presence is an indicator of
calcium carbonate in the soil.

2.2 Marine Environment Assessment Area (Marine Birds)

The Marine Environment Assessment Area for the purposes of describing the presence of marine birds
includes the coastal waters of the Bay of Fundy from Cape Spencer, west to include the outer Saint
John Harbour up to the entrance of the major shipping lanes in the Bay of Fundy. While field studies in
support of this Technical Study have focused on the coastal areas near Black Point/Deep Cove,
information on marine bird presence and use of the Bay of Fundy are also included.

The shoreline habitat between Cape Spencer and
rocky, boulder-strewn beaches in smaller coves. Few sandy beaches exist with the exception of the
Mispec Beach. The headlands have underwater ledges that extend seaward. The intertidal and sub-
tidal rock surfaces are covered with algae, such as rockweed (Ascophyllum nodosum). Water birds,
such as Common Eider and Harlequin Duck, forage on the underwater ledges eating shellfish and
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crustaceans that are part of the rockweed community. Surveys for this Project did not identify locations
where water birds concentrate within the Assessment Area, however Courtney Bay ESA and Red Head
Marsh are known for hosting fall-staging flocks of American Black Duck.
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Figure 2.3 Ecosites
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Figure 2.4  Soil Units
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3.0 VEGETATION AND RARE PLANTS

3.1 Overview

This section summarizes available information on vegetation and rare plants in the Assessment Area
from NBDNR, Atlantic Canada Conservation Data Centre (AC CDC) data requests, and recent EIA/EA
work in the Red Head area, followed by results from field surveys conducted in the summers of 2006
and 2007 in support of this Technical Study. The focus of discussion in this section is on Species at
Risk and Species of Conservation Concern that are known to occur in the Assessment Area.

From available information sources, a total of 414 terrestrial vascular plants species have been
recorded in the general vicinity of the Project, between the Mispec River and Black Point, and
northward to Calvert Lake and towards the existing refinery. This species list is comprised of two main
bodies of work: a 2002 botanical survey for the Irving LNG Project EIA Report (Jacques Whitford 2004);
and extensive vegetation surveys for the Project throughout the Refinery Study Area.

Other studies for projects that intersect the Assessment Area, such as the Emera Brunswick Pipeline
EIA Report (Jacques Whitford 2006a, 2006c) and the EIA Registration for the Red Head Secondary
Access Road (Fundy Engineering 2005) have not reported additional plant species, including any plant
Species of Conservation Concern. Blaney (2002) identified 369 species during surveys in 2002. Ten
of these species were ranked as S2 to S35S4 (see glossary for definition of the various AC CDC ranks)
in 2002; current ranks and subsequent laboratory identification reduce the list to six. Only one,
Emmonsodsedge, is a Species of Conservation Concern. The AC CDC database lists six species with
AC CDC rarity ranks of S3S4 or rarer that have been recorded at Red Head Marsh, immediately
adjacent to the Assessment Area, of which two are considered Species of Conservation Concern with
provincial status ranks of Sensitive (see glossary for definition).

In targeted surveys completed for this Technical Study, Jacques Whitford botanists recorded
240 species, including two Species of Conservation Concern.

3.2 Methods

3.2.1 Literature Review

Available information on the known occurrence of plant species, including rare and uncommon plant
species, was compiled and reviewed from sources including the AC CDC, Hinds (2000), and species
occurrence records from recent projects in the area. These included the Irving LNG Project EIA Report
(Jacques Whitford 2004), the Emera Brunswick Pipeline EIA Report (Jacques Whitford 2006a; 2006c),
and the EIA Registration for the Red Head Secondary Access Road (Fundy Engineering 2005).
Previously, the most comprehensive botanical survey was completed in 2002 by AC CDC botanists for
the Irving LNG Project EIA Report.

3.2.2 Field Surveys

Vegetation surveys were conducted in the Refinery Study Area in August and September 2006, and
again in both June and August 2007, where property access was available. One relatively large parcel
of land (PID 00359588) was not accessible until October 2007. A reconnaissance survey of the parcel
was conducted in October 2007 and it was found that the property had been recently clear-cut.
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In preparation for the vegetation surveys, topographical maps, property maps and aerial photography
were reviewed and areas with elevated potential to harbour rare and endangered species were
identified for surveys. The general locations of the botanical surveys conducted for the Irving LNG
project were plotted (Figure 3.1) to indicate areas that had already received intense botanical
investigation, to avoid duplication of effort and allow other areas to be targeted. Due to the number of
wetlands in the Refinery Study Area, and few forest community types conducive to harbouring rare
species, rare species surveys were focused on, although not restricted to, wetland habitat, riparian
zones and areas of known rare species occurrences (according to existing sources).

Field surveys were conducted by two-person teams consisting of at least one botanist and an assistant.

Plant species identified were logged into hand-held pocket-PCs or notebooks (weather depending) and

GPS points were taken to record locations of species of interest. Collections were made when field
identification of specimens was not possible. Species were identified to Genus and species level where
possible and a botanist from the New Brunswick Mus eum was consul t edificatioren a
was in doubt. Photos and notes were taken of various habitat features of interest.

3.3 Results and Discussion

3.3.1 Information from Existing Data Sources

Available information sources indicate that approximately 400 species of terrestrial vascular plants may
be found in the general vicinity of the Project, between Mispec River, Black Point, and northward to
Calvert Lake and towards the existing refinery (Blaney 2002).

No plant Species at Risk have been recorded in the AC CDC database within 5 km of the Refinery
Study Area and the Linear Facilities Corridor Study Area, nor were any observed during vegetation
surveys conducted for the Irving LNG Project EIA (Blaney 2002). This is probably attributable to the
lack of suitable habitat in the area for Species at Risk.

The Atlantic population of Boreal felt lichen (Erioderma pedicellatum) is listed as Endangered under
SARA. ltis a lichen that can be found growing on evergreen trees in coastal regions. The only known
location for boreal felt lichen in New Brunswick is a site on Campobello Island, in the lower Bay of
Fundy (NBDNR 2006a); however, the lichen has not been seen there since its first sighting in 1902.
The only known extant sites of the Atlantic population of boreal felt lichen occur in Nova Scotia.
Although extensive searches have been conducted on Campobello Island and other suitable sites
throughout the Fundy Coastal Ecoregion, it has not been recorded in the Ecoregion, or elsewhere in
New Brunswick. The possibility of finding new occurrences of boreal felt lichen in New Brunswick is
believed to be low, given the apparent absence of indicator or associated cyanolichen species on
conifers along the Bay of Fundy coast (NBDNR 2006a).

Plant surveys conducted during field studies for the Irving LNG Project EIA recorded 367 vascular plant
species including five species with current AC CDC rankings between S2 and S3S4 (Blaney 2002). A
further six plant species with AC CDC rarity rankings of S3S4 or rarer were identified from a query
of the AC CDC database within 5 km of the Refinery Study Area and the Linear Facilities Corridor
Study Area (Table 3.1).
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Figure 3.1 Plant Species of Conservation Concern
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Table 3.1

Scientific Name

Common Name

AC CDC
S-RANK*

NBDNR
Status**

Historic
Record

Vascular Plants Ranked as Extremely Rare to Uncommon by AC CDC, Recorded

Observed During
Current
Fieldwork

FINAL REPORT (Revised June 2, 2009)

Site Name

Within 5 km of the Project.

Comment

Viola sagittata var.

arrow-leaved

May be at

Found in a sandy location in

. S1 . N Y abandoned borrow pit, south of Red
ovata violet Risk :
Head Mountain.
Found on cliff face within
Woodsia alpina alplng woqu|a, S2 Sensitive N v apprpmmately 100 m of the prgllmlnary
or alpine cliff fern detailed route for Brunswick Pipeline,
south of Red Head Mountain.
Wetland number Found in small bog. 20t 0266167
Carex exilis coast sedge S3 Secure N Y 5012761 photo 268-6836, 24 clumps,
ERW35
photo 268-6836
Wetland Numbers . .
Rubus chamaemorus cloudberry S3 Secure N Y ERW54, ERW13, ﬁ;ﬁgg{ated with dry hummocky bog
ERWS51 and ERW49 )
A few clumps over just a few square
metres in dryish red spruce forest.
One previous New Brunswick record
. Blaney 2002; _ from Grand Lake is probably this
Carex all_)_lcans var. E mmo nsed@e S2 Sensitive Blaney et al. N 0.5km E of start of species. Specimen needs to be
emmonsii road to Canaport ; .
2002 examined by an expert in the group to
determine identity for certain.
Habitat: fairly open, coastal white
spruce-dominated forest.
Blaney 2002; Pond on W side of | Good population with 1,000+ stems in
Rhynchospora fusca brown beakrush S3 Secure Blaney et al. N hop ’
2002 road to Canaport wet sedge mat at edge of pond
. Blaney 2002; _ Two large stands: 1) in open, young
Rubus pensilvanicus Pennsylvania S27? Secure Blaney et al. N 1.8km E of Red deciduous forest on slope and 2) in
blackberry Head Cape .
2002 open, shrubby hydroline
Blaney 2002; near Rocky Corner /2'\;) ?Tl:tiﬁg;ggg%g:ﬁm;tgae:ﬁgrsver
Carex wiegandii Wiegand's sedge S3 Secure Blaney et al. N settlement, ~1.8km o . .
Habitat: swampy white cedar-spruce-
2002 E of Black Pt ;
balsam fir stand.
Less than 5 plants seen in dryish, open
northern Blaney 2002; ~1.5km E of Black heathy barren on bedrock.
Geocaulon lividum S3 Secure Blaney et al. N Pt, within refinery Habitat: dry open heath on bedrock,
comandra N )
2002 grounds grading into wet peat at pond edge;
within the Canaport tank farm area.
. .. Farwell's water- AC CDC Habitat: 1 foot of water in cat-tail
Myriophyllum farwellii e S3 Secure (Clayden N Red Head Marsh ’
milfoil 1998) marsh.
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Table 3.1

Vascular Plants Ranked as Extremely Rare to Uncommon by AC CDC, Recorded

Observed During

FINAL REPORT (Revised June 2, 2009)

Within 5 km of the Project.

L AC CDC NBDNR Historic .
Scientific Name Common Name S-RANK* Status* Record Current Site Name Comment
Fieldwork
AC CDC
Myriophyllum whorled water- (Connell o .
verticillatum milfoil S3 Secure Herbarium N Red Head Marsh Habitat: aquatic.
2003)
I\/_Iy_rl_ophyllum common \{vater- S3 Secure AC cbc N Red Head Habitat: Fresh marsh near shore.
sibiricum milfoil (Hinds 1986)
AC CDC
Rumex pallidus seabeach dock S2S3 Sensitive (Clayden N Red Head Habitat: Upper beach.
1998)
Eleocharis tenuis slender spike- S3S4 Secure Blaney 2002 N ~1.8km NE of Red |
rush Head
AC CDC
. , sago false - (Connell —
Stuckenia pectinata pondweed S2 Sensitive Herbarium N Red Head Marsh Habitat: fresh marsh.
2003)
AC CDC
. . . horned (Connell Brook below dam, .
Zannichellia palustris pondweed S3 Secure Herbarium N Red Head Marsh Habitat: edge of brook.
2003)

Sources: Jacques Whitford (2004)

* AC CDC 2007
** NBDNR 2006b
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3.3.2 Results of Botanical Investigations

During the 2006 and 2007 fieldwork, Jacques Whitford botanists identified 240 vascular plants
(Appendix A). No plant Species at Risk were recorded during this fieldwork in the Refinery Study Area.

However, two plant Species of Conservation Concern, the arrow-leaved violet (Viola sagittata
var. ovata) (S1; May Be At Risk); and the alpine woodsia (Woodsia alpina) (S2; Sensitive) were found
to be located within the Refinery Study Area (Table 3.1). These species are listed as May Be at Risk,
and Sensitive, respectively, by NBDNR General Status Ranks for Vascular Plants (NBDNR 2006b).
Five additional plant species with AC CDC S-ranks of S2 to S3, though ranked Secure by NBDNR,
were identified during Project-related vegetation surveys in 2006 and 2007.

A summary of these species is shown in Table 3.1, which includes vascular plant Species of
Conservation Concern and others ranked by AC CDC but considered Secure by the Province. The
location of plant Species of Conservation Concern recorded throughout the Refinery and Linear
Facilities Corridor Study Areas are shown in Figure 3.1.

3.3.2.1 May Be At Risk Species

Arrow-leaved violet (Viola sagittata var. ovata) was located during a rare plant survey for the Project. It
was found in a sandy area, atypical of the general area, to the southeast of Red Head Mountain. It
tends to occur in well-drained, sandy soils, and is tolerant of and often associated with human
disturbance. Often, it is found in gravel margins of paved roads or on railway beds or embankments.
This plant is ranked S1 by AC CDC and May Be At Risk by NBDNR.

3.3.2.2 Sensitive Species

Alpine woodsia (Woodsia alpina) was found during a rare plant survey for the Project in August 2006
within the Refinery Study Area, on the southeastern base of Red Head Mountain. Alpine woodsia is
ranked S2 by the AC CDC and Sensitive by NBDNR. This perennial species is strictly limited in the
Maritimes to moderately to strongly calcareous rock outcrops or scree slopes, perhaps tending to occur
in somewhat drier and more exposed sites than the similar and slightly more common W. glabella.
Follow-up surveys were conducted in September of 2006 targeting the specific habitat of the species, to
determine if the population was more widespread in the Refinery Study Area, with no success. The site
of the original record was revisited in August 2007 by the botanist who discovered the original clump,
but there was no sign of the plant at that time.

Emmonsésedge (Carex albicans var. emmonsii) was found by AC CDC botanists in a fairly open,
coastal white spruce-dominated forest, approximately 0.5 km east of the start of the Canaport entrance
(Blaney 2002), and south of Red Head Road. This plant is currently ranked as S2 by AC CDC and is
ranked Sensitive by NBDNR. There was a single patch of this plant observed at this location during the
survey for the Irving LNGEIAconduct ed by AC CDC botanists. Prior
Flora of New Brunswick, there had been no confirmed specimens, although it had been reported.
Subsequent to the LNG EIA/EA investigation, this species has been found in a number of locations
throughout the eastern portion of the province. It typically grows in dry sandy soils, or in fairly open,
coastal white spruce dominated forests. This plant has been recorded in similar locations between
Saint John and Cape Split, Nova Scotia (Blaney, personal communication January 7, 2008). This plant
has a narrow flowering window and is difficult to distinguish from other sedge species so it is unclear if
it has been overlooked in botanical investigations; however botanists at the AC CDC believe this plant
to have a much wider distribution than previously described (Blaney, personal communication
January 7, 2008).
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Seabeach dock (Rumex pallidus) has been observed at Red Head Beach in the upper beach zone.
This plant is ranked as S2S3 by AC CDC and listed as Sensitive by NBDNR. This species record is
located just outside the Linear Facilities Corridor Study Area.

Sago false pondweed (Stuckenia pectinata) was first observed from Red Head Marsh in 1965, and the
last time it was observed was 1988 (Connell Herbarium 2003). This plant species is typically found in
brackish or alkaline freshwater ponds. It is unclear if the plant still persists at this location, since the
recent restoration of tidal flow to the marsh may have increased the salinity of the marsh beyond the
tolerance level of this species. It was not observed during vegetation surveys throughout the Refinery
Study Area. This plant is ranked S2 by the AC CDC and listed as Sensitive by NBDNR. This species
record is located just outside the Linear Facilities Corridor Study Area.

3.3.2.3 Secure Species

A number of species recorded in the vicinity of the Assessment Area have AC CDC S-Ranks of S27? to
S3S4, however are considered Secure by NBDNR, and will therefore not be treated as Species of
Conservation Concern. Nonetheless, these species are discussed briefly below.

Coast sedge (Carex exilis) was observed during vegetation surveys in 24 clumps within a wetland.
This sedge is ranked as S3 by AC CDC and listed as Secure by NBDNR. It would be expected to find
this species in similar habitat outside the Refinery Study Area and throughout the ecoregion.

Cloudberry (Rubus chamaemorus) is typically found in cool boggy places with direct sunlight. It is
ranked S3 by the AC CDC and as Secure by NBDNR. This plant was found in four different wetlands,
and good numbers of plants were seen at each location. This plant is typical of bog habitat and would
be expected to be found throughout the ecoregion in similar habitat.

Brown beakrush (Rhynchospora fusca) was observed by AC CDC botanists during vegetation surveys
for the Irving LNG EIA (Blaney 2002). This plant was locally common at a single location where it was
observed. This location was the edge of a small pond on the west side of the Canaport Access Road
(Blaney 2002). Brown beakrush is ranked as S3 by AC CDC and listed as Secure by NBDNR.
Subsequent construction at the Canaport LNG facility, unrelated to this Project, has resulted in the
approved removal of this pond and the associated habitat where this plant was growing, however, this
plant could likely be found in other suitable habitat within the ecoregion.

Pennsylvania blackberry (Rubus pensilvanicus) was found during investigations by AC CDC botanists
conducted in 2002 in support of the Irving LNG EIA. This plant was observed in two large stands:
open, young deciduous forest on a slope; and open, shrubby habitat under a power line (Blaney 2002).
This location was approximately 1.8 km east of Red Head Cape. This plant is ranked as S2? by the
AC CDC and listed as Secure by NBDNR.

Wi e g a matiges(Carex wiegandii) was observed by AC CDC botanists near the Rocky Corner
settlement, approximately 1.8 km east of Black Point. It was found in a swampy forest stand that
contained a mixture of eastern white cedar, spruce, and balsam fir (Blaney 2002). This plant was
locally abundant and is ranked as S3 by AC CDC and is listed as Secure by NBDNR

Northern comandra (Geocaulon lividum) was growing approximately 1.5 km east of Black Point, within
the tank farm grounds at Canaport (Blaney 2002). It was found growing in dry open heath on bedrock
that graded into a wet peat. This plant is ranked S3 by AC CDC and listed as Secure by NBDNR.
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Far we |l | éndfoil @Wayrioghyllum farwellii) has been observed in Red Head Marsh growing in
shallow water (Clayden 1998). This plant is ranked as S3 by the AC CDC and listed as Secure by
NBDNR. The Red Head Marsh was formerly an engineered freshwater marsh, but has now been
opened for tidal exchange. The wetland habitat has changed somewhat and it is unclear if this plant
species would be tolerant of increased salinity. As noted above, the Red Head Marsh is outside the
Linear Facilities Corridor Study Area.

Whorled water-milfoil (Myriophyllum verticillatum) has been observed at Red Head Marsh
(Connell Herbarium 2003). It is an aquatic species and has been in the New Brunswick Museum
Herbarium collection since 1968 (Connell Herbarium 2003). According to the data available it has not
been recorded since then. This plant is ranked S3 by the AC CDC and listed as Secure by the
NBDNR. It is uncertain whether this species would still be present at this location.

Common water-milfoil (Myriophyllum sibiricum) was observed in Red Head Marsh (Hinds 1986). It is
ranked as S3 by the AC CDC and listed as Secure by NBDNR. Similarly to other freshwater plants
observed at Red Head Marsh, it is unclear if they are still present at this location due to the re-
establishment of tidal influence. This species was not observed during other vegetation surveys in the
local area.

AC CDC botantists observed slender spike-rush (Eleocharis tenuis) approximately 1.8 km northeast of
Red Head during vegetation surveys conducted in support of the Irving LNG EIA (Blaney 2002):
however, the identification to species was never confirmed (Blaney personal communication
February 20, 2008). This plant was locally abundant and is ranked as S3S4 by AC CDC and listed as
Secure by NBDNR.

Horned pondweed (Zannichellia palustris) was observed in 1988 growing at the edge of the brook
below the dam at Red Head Marsh (Connell Herbarium 2003). This species was locally abundant at
the time of the observation and is ranked as S3 by the AC CDC and secure by NBDNR.

3.4  Summary

A total of 414 species, subspecies, and varieties of vascular plant have been recorded in the
Assessment Area in the course of various projects in the area, including 240 species recorded by
Jacques Whitford in the past two years during fieldwork undertaken for this Technical Study.

No Species at Risk have been identified or are likely to be present within the Assessment Area.
Species of Conservation Concern that have been identified in the Assessment Area include arrow-
leaved violet, alpine woodsia, and E mmo nsedge. Arrow-leaved violet was recorded in an abandoned
sand quarry. In August 2006, alpine woodsia was found further inland; however, the plant, originally
found in 2006, was not found at this location or elsewhere in 2007. It is unclear whether the plants at
this location suffered a die-off or failed to grow in 2007. E mmo nsedge was identified in 2002 in the
Assessment Area, west of the Canaport LNG facility.
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4.0 WETLANDS

4.1 Overview

This chapter describes the existing conditions of wetlands and adjacent upland area within the
Assessment Area, and the collective function of wetlands within a watershed context.

4.2 Methods

A two-fold approach was employed to conduct the wetland analysis including the use of existing data
combined with preliminary wetland field surveys within the Refinery Study Area (Figure 2.2).

Field surveys conducted to date as background information for the Project include preliminary wetland
delineations and wetland data collection in portions of the Refinery Study Area in August 2006 and over
three weeks during the months of June, August and early October 2007. For directly affected wetlands,
these data will be supplemented, at the appropriate time, with standard official wetland delineations
following the United States Army Corps of Engineers methodology (Environmental Laboratory 1987)
and NBENV guidelines (NBENV 2006). This includes two, three-parameter data points per identified
wetland type, to be conducted once the Project footprint is established and areas are accessible
(i.e., once landowner permission is obtained).

4.2.1 Initial Wetland Assessment

An initial analysis was conducted via literature review and aerial photograph interpretation to identify
and map known and potential wetlands within the Refinery Study Area and Linear Facilities Corridor
Study Area (Figure 2.2). The geographic information system (GIS) data sets used included:

the NBDNR wetland inventory (1994);

> >

depth to water table;

>~

NBDNR forest inventory;

>~

NBDNR watercourse inventory;

>

high resolution stereo-pair aerial photographs (2004); and
high resolution geo-referenced aerial photography (2006).

Potential wetland polygons were interpreted and hand drawn on stereo-pair aerial photographs. GIS
software (ArcView 9.2) was used to geo-reference the marked up aerial photographs and to digitize
potential wetland polygons. Central points within the potential wetland polygons were generated to
assist with navigation during field assessments within the Refinery Study Area.

4.2.2 Wetland Field Assessments

Potential wetlands within the Refinery Study Area identified from high resolution aerial
photographs (2006) and the Depth to Water Table GIS layer (obtained from NBDNR) were
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subsequently visited in the field and evaluated as wetlands through single point analysis. Potential
wetlands were evaluated based on the following three-parameter criteria:

A A majority of dominant vegetation species are wetland associated species;

A Hydrologic conditions exist that result in periods of flooding, ponding, or saturation during the
growing season; and

A Hydric soils are present.

Information was also collected pertaining to basic landscape features such as adjacent upland areas
and hydrological features such as drainages or watercourses. Several types of global positioning
systems (GPS) were employed for navigation purposes and to log GPS track and GPS point data.

4.2.2.1 Vegetation Survey

Hydrophytic vegetation is the sum total of macrophytic plant life that occurs in areas where the
frequency and duration of inundation or soil saturation produce permanent or periodically saturated
soils of sufficient duration to exert a controlling influence on the plant species present (Environmental
Laboratory 1987). To meet one of the three criteria for classifying an area as fvetlandg hydrophytic
vegetation must be the dominant plant type.

Dominant plant species observed in each wetland were classified according to their indicator status
(probability of occurrence in wetlands). If greater than 50 percent of the dominant vegetation within the
survey area were classified as obligate (OBL), facultative wetland (FACW), or facultative (FAC)
(excluding FAC-), then the site was considered to be dominated by hydrophytic vegetation
(see glossary for indicator status definitions).

4.2.2.2 Soils

A hydric soil is formed when soil is saturated, flooded, or experiences ponding over an extended period
during the growing season such that anaerobic (i.e., absence of oxygen) conditions develop in the
upper layer. Indicators that a hydric soil is present include: soil color (gleyed soils and soils with bright
mottles and/or low matrix chroma), aquic or preaquic moisture regime, reducing soil conditions, sulfidic
material (odour), soils listed on hydric soils list, iron and manganese concretions, organic soils
(Histosols), histic epipedon, high organic content in surface layer in sandy soils, and organic streaking
in sandy sails.

Soil pits were excavated in representative wetlands to a minimum depth of 500 mm or refusal. The soll
was then examined for hydric soil indicators. The matrix color and mottle color (if present) of the soll
was determined using Munsell Soil Color Charts (Kollmorgen Instruments Company 1990). Hydric
indicators were determined using Field Indicators of the Hydric Soils in the United States, A Guide to
Identifying and Delineating Hydric Soils, Version 6.0 (United States Department of Agriculture and
Natural Resources Conservation Service 2006).

4.2.2.3 Hydrology

Primary indicators of wetland hydrology include, but are not limited to water marks, drift lines, sediment
deposition, drainage patterns, visual observation of saturated soils, and visual observation of
inundation. In addition to the primary indicators, there are a variety of secondary wetland hydrology
indicators. Secondary indicators include, but are not limited to oxidized root channels in the upper
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12 inches, water-stained leaves, and local soil survey data. When no primary indicators of wetland
hydrology are observed at a data point, two or more secondary indicators are assessed to confirm
hydrology.

At each potential wetland site the presence of hydrological indicators was verified through visual
assessment or soil pit analysis.

4.2.3 Wetland Function

Preliminary evaluations were conducted collectively on wetlands within the Refinery Study Area only.
More detailed evaluations in the Refinery Study Area, as well as wetland evaluations in the Linear
Facilities Corridor Study Area and specifically in the preferred linear facilities corridor to be identified
therein, will be conducted in support of permitting of the Project (following the EIA) and will be
documented in a separate report that will supplement this Technical Study.

The methodology outlined in the Wetland Evaluation Guide developed by Bond et al. (1992) was used
as a framework to address wetland function. Most functions were assessed qualitatively due to the lack
of measurable parameters inherent to the methodology developed by Bond et al. with the exception of
hydrological function, which was assessed quantitatively. This collective approach, although not
comprehensive with regard to individual wetlands, provides insight into the overall function of wetlands
within the Refinery Study Area. When the location of Project facilities is finalized, wetlands that are
likely to be affected or disturbed by Project activities will be subjected to standard wetland delineation
and functional analysis. Function was not assessed for wetlands within the Linear Facilities Corridor
Study Area because access was limited to Irving Oil owned properties. Field surveys that were used to
help assess functions included vascular plant inventories, records of wildlife in wetlands, records of
human use, and disturbance of wetlands. The Socio-Economic Environment Technical Study (Jacques
Whitford n.d.a) is also referenced with respect to social/cultural functions.

Wetland function is discussed under the following headings:

A Life Support Values 7 hydrological values, biogeochemical values, habitat values, and ecological
values;

A Social/Cultural Values i aesthetic values, recreational values, education and public awareness
values, public status values, and cultural attribute values; and

A Wetland Production Values i agricultural values, renewable resource values, non-renewable
resource values, tourism and recreational values, and urban values.

4.3 Results and Discussion

4.3.1 General Site Condition

The Assessment Area is entirely contained within the Fundy Coastal Ecoregion, the climate of which is
heavily influenced by the Bay of Fundy. The prevalence of fog in the spring and summer months
lowers temperatures and adds to soil moisture (NBDNRE 2003). The topography of the entire survey
area is heavily influenced by glaciation, which created numerous basins and depressions across this
landscape. In turn, this influenced the location of the wetlands in this area.
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Most of the forested wetlands and adjacent upland areas in the northern portion of the Refinery Study
Area have been partially or completely harvested. The most extensive and recent harvesting activity
occurred within the northern portion of the Refinery Study Area approximately 13 years ago as
indicated by the annual growth rings on regenerating tree species. However, during field assessments
conducted in October 2007, clear-cutting, soil excavation, and wetland disturbance was observed in a
large contiguous parcel (PID 00359588). Moreover, portions of the survey area are occupied by the
existing Canaport facilities and the Canaport LNG facility.

4.3.2 Wetland Types

There are six wetland types listed under the NBDNR wetland classification system:

aquatic bed;

>

emergent;
shrub;

bog;

> > >

fen; and

A forested wetlands.

Four of these typesd bog, forested, tall shrub, and emergentd and wetland complexes were found
within the survey area during 2006 and 2007 fieldwork. Wetland complexes are composed of two or
more wetland types. To date, approximately 145 ha of wetland has been identified within the Refinery
Study Area, based on aerial photo interpretation and preliminary boundary delineations from field
investigations (Figure 4.1). This equates to 12.6% of the Refinery Study Area. An additional 145 ha of
wetland were identified through aerial interpretation within the Linear Facilities Corridor Study Area.
This equates to approximately 7% of the Linear Facilities Corridor Study Area. The amount of wetland
within this area is likely larger, and additional wetlands would likely be field-identified once property
access permits field surveys along preferred corridors.
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Figure 4.1  Wetlands
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Table 4.1 provides a summary of dominant species by strata found in each of the wetland types, and
dominant vegetation is summarized in the following subsections. A vascular plant species list for
dominant species identified in each wetland field survey is in Appendix B.

Table 4.1 Summary of Dominant Species by Strataa nd by Wetland Ty pe

Average Percent Cover by Wetland Type

Species by Strata Tall Shrub Forested Bog Emergent
n=26 n=17 n=2 n=1

% Tree Cover
Abies balsamea Balsam fir 0 18 0 0
Picea mariana Black spruce 0 15 13 0
Betula alleghaniensis Yellow birch 0 4 0 0
Thuja occidentalis White cedar 0 10 0 0
% Shrub Cover
Alnus incana Speckled alder 35 8 0 0
Abies balsamea Balsam fir 0 9 0 0
Spiraea alba Meadowsweet 5 0 0 0
Viburnum nudum Possum haw 5 0 0 0
Nemopanthus mucronata Mountain holly 8 7 5 0
Larix laricina Tamarack 0 0 18 0
Betula cordifolia Mountain paper birch 0 0 0 5
Cornus sericea Red-osier dogwood 0 0 0 30
Chamaedaphne calyculata | Leather leaf 0 0 20 0
Empetrum nigrum Crowberry 0 0 5 0
Rhododendron canadensis | Rhodora 0 0 15 0
Kalmia angustifolia Lambkill 0 0 20 0
Ledum groenlandicum Labrador tea 0 0 5 0
Picea mariana Black spruce 0 4 20 0
% Herbaceous Cover
Calamagrostis canadensis | Blue-joint reedgrass 4 0 0 60
Maianthemum trifolium Three IeaAved false 10 0 0 0
Solomonés seal
Glyceria grandis Manna grass 7 0 0 0
Carex trisperma Three-seeded sedge 5 26 8 0
Aster umbellatus Parasol white-top 9 6 0 70
Osmunda cinnamonea Cinnamon fern 0 4 0 0
Rubus pubesens Dwarf raspberry 5 5 0 5
Solidago rugosa Rough goldenrod 6 0 0 0
Cladina rangiferina Reindeer moss 0 0 5 0
Carex echinata Star sedge 6 0 0 0

Upland areas within the Refinery Study Area are generally dominated by red spruce (Picea rubens),
black spruce (Picea mariana), balsam fir (Abies balsamea), mountain white birch (Betula cordifolia), red
maple (Acer rubrum), dwarf dogwood (Cornus canadensis), sheep laurel (Kalmia angustifolia), lowbush
blueberry (Vaccinium angustifolum), velvetleaf blueberry (Vaccinium myrtilloides), wild sarsaparilla
(Aralia nudicaulis), mountain holly (Nemopanthus mucronata), and white wood-sorrel (Oxalis montana).

4.3.2.1 Tall Shrub Wetlands

The shrub classification of wetlands inthisr e port has been modi fi edreflact t h

more accurately the vertical structure of dominant vegetation community (Figure 4.2). The shrub
stratum of the tall shrub wetland type is generally dominated by speckled alder (Alnus incana),
mountain holly (Nemopanthus mucronata), meadowsweet (Spirea alba), and possum haw viburnum
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(Viburnum nudum). The herbaceous stratum is dominated byseat hr ee
(Maianthemum trifolium), parasol white-top (Aster umbellatus), mannagrass (Glyceria grandis), rough-
stemmed goldenrod (Solidago rugosa), star sedge (Carex echinata), three-seeded sedge (Carex
trisperma), dwarf raspberry (Rubus pubesens), and blue-joint reedgrass (Calamagrostis canadensis)

(Table 4.1).

Photograph of a Representative Tall Shrub Wetland within the Refinery Study
Area.

4.3.2.2 Forested Wetlands

The tree stratum of the forested wetland type (Figure 4.3) is dominated by balsam fir (Abies balsamea),
black spruce (Picea mariana), eastern white cedar (Thuja occidentalis), and yellow birch (Betula
alleghaniensis). The shrub stratum is dominated by balsam fir, speckled alder, mountain holly, and
black spruce, while the herbaceous stratum is dominated by three-seeded sedge, parasol white-top,
dwarf raspberry, and cinnamon fern (Osmunda cinnamomea) (Table 4.1).
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Figure 4.3 Photograph of a Representative Forested Wetland within the Refinery Study Area.

4.3.2.3 Bogs

The tree stratum of the bog wetland type is dominated by black spruce (Figure 4.4). The shrub stratum
is dominated by black spruce, sheep laurel (Kalmia angustifolia), leatherleaf (Chamaedaphne
calyculata), tamarack (Larix laricina), rhodora (Rhododendron canadensis), black crowberry (Empetrum
nigrum), and mountain holly. The herbaceous stratum consists of a sphagnum moss (Sphagnum spp.)
mat that is punctuated with patches of three-seeded sedge and reindeer moss (Cladina rangiferina)
(Table 4.1).
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Figure 4.4  Photograph of a Representative Bog within the Refinery Study Area.

4.3.2.4 Emergent Wetlands

The shrub stratum of the emergent wetland is dominated by red osier dogwood (Cornus sericea) and
mountain paper birch, while the parasol white-top and blue-joint reedgrass dominate the herbaceous
layer (Table 4.1).

4.3.3 Soil Indicators

In general, all wetlands, regardless of type, were dominated by two soil types. Wetland soil pits
revealed either an organic horizon, composed of peat in various stages of decomposition, greater than
40 cm thick, or an organic horizon at least 20 cm thick followed by a soil layer of low chroma, known as
a depleted matrix. These soils are classified as a histisol and a histic epipedon, respectively, under the
US system of soil classification. Although these are technically soil types, they are also considered
primary indicators of hydric soils (A1 and A2, respectively) in Field Indicators of the Hydric Soils in
the United States (United States Department of Agriculture and Natural Resources Conservation
Service 2006).
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