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Photo 1

Aerial Photograph of Wetland Survey Station OWO01 (September 9, 2018)

Photo 2

Aerial Photograph of Wetland Survey Station OW02 (September 18, 2018)
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Photo 3  Aerial Photograph of Wetland Survey Station SE03 (lower left) and OW04 (upper right;
August 22, 2019)
Photo 4  Aerial Photograph of Wetland Survey Station OW06 (October 17, 2018)
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Photo 5  Aerial Photograph of Wetland Survey Station OWO07 (August 22, 2019)

Photo 6  Photograph of Wetland Survey Station OWO09 (October 17, 2018) Showing Habitat
Representative of the Wetland Area Surveyed
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Photo 7

Aerial Photograph of Wetland Survey Station OW10 (August 22, 2019)

Photo 8

Aerial Photograph of Wetland Survey Station OW11 (August 22, 2019)
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Photo 9  Aerial Photograph of Wetland Survey Station SE01 (August 8, 2018)

Photo 10 Aerial Photograph of Wetland Survey Station SE02 (August 22, 2019)
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Photo 11  Aerial Photograph of Wetland Survey Station SE04 (August 22, 2019)

Photo 12 Aerial Photograph of Wetland Survey Station SE05 (August 6, 2018)
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Photo 13  Aerial Photograph of Wetland Survey Station SE06 (August 12, 2019)

Photo 14 Aerial Photograph of Wetland Survey Station SE07 (August 22, 2019)
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Photo 15 Aerial Photograph of Wetland Survey Station SE08 (August 22, 2019)

Photo 16 Aerial Photograph of Wetland Survey Station SE09 (August 7, 2018)
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Photo 17  Aerial Photograph of Wetland Survey Station SE10 (August 22, 2019)

Photo 18 Aerial Photograph of Wetland Survey Station SE11 (August 6, 2018)
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Photo 19 Aerial Photograph of Wetland Survey Station SE12 (August 12, 2019)

Photo 20 Aerial Photograph of Wetland Survey Station SE13 (August 11, 2019)
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Photo 21 Aerial Photograph of Wetland Survey Station SE14 (August 6, 2018)

Photo 22  Aerial Photograph of Wetland Survey Station WS01 (August 6, 2018)
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Photo 23 Photograph of Wetland Survey Station WS02 (October 17, 2018) Showing Habitat
Representative of the Wetland Area Surveyed

Photo 24 Aerial Photograph of Wetland Survey Station WS03 (August 7, 2018)
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EXECUTIVE SUMMARY

BC Hydro developed a Wetland Monitoring Program (the Program) for the Site C Clean Energy Project to
address, in part, requirements outlined in the Federal Decision Statement Condition 11 and Environmental
Assessment Certificate Condition 12. The Program consists of two components: baseline wetland
monitoring, which is focused on gathering information on the physical, ecological, biogeochemical and
hydrological conditions of wetlands prior to construction activities; and wetland monitoring during
construction and operations, which is focused on gathering information to evaluate changes from baseline
conditions due to Site C Project activities.

The 2019 field program focused on data collection at additional baseline monitoring wetlands (i.e.,
Baseline Monitoring Wetlands), monitoring of wetlands that may be affected by construction activities
(i.e., construction phase wetlands), and determining the suitability of groundwater monitoring wetlands.
The baseline monitoring field work included finding and assessing specific wetland types to increase the
total sample size of each wetland type for monitoring. 2019 was the first year of construction phase
monitoring, with the re-assessment of wetlands that were surveyed during the 2016 field program, prior
to the start of Project construction. The assessment of wetlands for groundwater monitoring involved
locating and sampling impact and reference wetlands that were suitable for the long-term groundwater
program.

For the 2019 field program, six changes to the monitoring program methodology were incorporated,
based on the results and recommendations of the 2018 field program:
e the use of the Solocator App to digitally label and georeference photos in the field;

e recording structural stage and composition along with disturbance of adjacent ecosystems
instead of classifying to the site series level;

e completing a Floristic Quality Index assessment in each wetland to monitoring change over time
in vegetation;

e sampling bog wetlands outside of the transmission line to capture pre-disturbance wetland
conditions;

e georeference the location of water depth measurements; and

e theinclusion of additional fields in the wetland condition forms.
The field team surveyed a total of 49 wetlands: 5 potential groundwater monitoring sites, 15 construction
phase wetlands, and 29 previously un-sampled baseline monitoring wetlands. Data on the physical,

ecological, biogeochemical and hydrological conditions collected at each of the 2019 wetlands are
presented in this report.
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1. INTRODUCTION

1.1 PROJECT CONDITIONS

BC Hydro developed a Baseline and Construction Phase Wetland Monitoring Program (Native Plant
Solutions 2018a) for the Site C Clean Energy Project (the Project) to address, in part, requirements outlined
in the Federal Decision Statement Condition 11 and Environmental Assessment Certificate Condition 12.

Condition 11.4.1. Baseline data on the biogeochemical, hydrological and ecological
functioning of the wetlands and associated riparian habitat in the area affected by the
Designated Project, including: ground and surface water quality and quantity; vegetation
cover; biotic structure and diversity; migratory bird abundance, density, diversity and use;
species at risk abundance, density, diversity and use; and current use of the wetlands for
traditional purposes by Aboriginal people, including the plant and wildlife species that
support that use.

Condition 11.4.3. An approach to monitor and evaluate any changes to baseline
conditions, as defined in condition 11.4.1 and identify improvements based on monitoring
data.

Condition 12. The EAC Holder must monitor construction and operation activities that
could cause changes in wetland functions.

1.2 PROJECT OVERVIEW

The Wetland Monitoring Program (the program; Native Plant Solutions 2018a) consists of two
components:

1. Baseline wetland monitoring — gathers information (i.e., biogeochemical, hydrological and
ecological) on wetlands prior to construction activities, including verification of ecosystem
mapping and wetland condition.

2. Construction and operations wetland monitoring — gathers information at two- and five-year
intervals after initiation of construction to evaluate changes from baseline conditions due to
Project activities.

The program is designed to allow for the following:

+ collection of baseline data on the biogeochemical, hydrological, and ecological functioning of the
wetlands and associated riparian habitat in the area affected by the Project;

+ an evaluation of the change to baseline wetland conditions due to the Project;

+ selection of mitigation measures for loss of wetland areas and functions, including reclamation,
improvement, creation and protection (BC Hydro 2015); and

March 2020 Introduction | 1



BC Hydro — Site C Wetland Monitoring Program

+ flexibility in the monitoring program to allow for further refinement in the characterization of
baseline and affected wetlands, as data become available.

1.3 STUuDY AREA
The wetland monitoring study area includes three distinct areas within the Project Activity Zone (PAZ) and
downstream of the dam site:

+ thereservoir footprint (the future inundation zone), which is composed of the Western Reservoir,
Middle Reservoir, Eastern Reservoir, and the Dam Site Area;

+ the transmission line, separated into Phase A and Phase B; and

* the Downstream area.
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2. METHODS

2.1 BASELINE WETLAND MONITORING SITE SELECTION

The 2019 field season focused on assessing specific wetland types to meet the overall baseline sampling plan
(Native Plant Solutions 2019a). The sampling plan had a target of sampling 20% of all wetland types relative
to the number of times they are mapped in the PAZ (i.e., 20% by polygon count per wetland type; Native
Plant Solutions 2019a). A total of 30 baseline wetlands, comprising four different wetland types (Native
Plant Solutions 2019a), were targeted for 2019 (Table 2.1-1). Site selection for baseline wetland monitoring
focused on the previously un-sampled area downstream of the dam, with other areas of the PAZ to be
sampled if the target wetland types could not be located downstream (Table 2.1-1).

Table 2.1-1. Wetland Type and 2019 Target Number

Wetland Type Code 2019 Target
Black spruce-Labrador tea-sphagnum BT 11
Tamarack sedge TS 8
Willow-horsetail-sedge riparian wetland WH 10
Willow sedge wetland WS 1

2.2 CONSTRUCTION PHASE WETLAND MONITORING

The 2019 field program included the first year of construction monitoring for wetlands that were initially
sampled in 2016. A total of 15 construction phase wetlands were selected for 2019 (Native Plant Solutions
2019a), consisting of five wetland types (Table 2.1-2). Site selection for construction phase wetland
monitoring focused predominantly along the transmission line within the cleared corridor. Additional pre-
selected sites along the transmission line identified as potential candidates for the groundwater
monitoring program were also included in the 2019 field program.

Table 2.1-2. Target Number and Type of Construction Phase Wetlands for 2019

Wetland Type Code 2019 Target
Black spruce-Labrador tea-sphagnum BT 2
Shallow open water ow 1
Sedge wetland SE 10
Tamarack sedge TS 1
Willow sedge wetland WS 1

2.3 GROUNDWATER MONITORING SITE SELECTION

Federal Conditions 11.4.1 and 11.4.3 require baseline data on groundwater quality and quantity, an
approach to monitoring and an evaluation of changes to baseline conditions. In order to meet these
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conditions, a wetland groundwater monitoring program was designed to fit within the full Wetland
Monitoring Program (Native Plant Solutions 2019b). Native Plant Solutions designed the groundwater
program to use Sedge Wetlands (SE) - either marsh or fens - that meet the following criteria:

¢ greaterthan 0.1 ha,

+ not part of a large complex,

* previously recorded as groundwater fed, and

* |ocated within the PAZ (Native Plant Solutions 2019b).
Both impacted sites (wetlands that are directly affected by construction activities) and reference sites
(wetlands of a similar type that are in the PAZ, but outside of expected construction impacts) were

selected for assessment. Native Plant Solutions (2019b) provided a list of five impacted sites and four
reference sites for the 2019 field program (Table 2.3-1).

Table 2.3-1. Potential Groundwater Monitoring Sites

Site Name Site Code Northing Easting

Impacted Site (already field verified) ISV 6216718 614516
Preferred Reference Site PR 6226701 629422
Backup Reference Site 1 BR1 6222328 624439
Backup Reference Site 2 BR2 6227495 628869
Backup Reference Site 3 BR3 6222355 624145
Potential Impacted Site 1 PI1 6215640 612506
Potential Impacted Site 2 PI2 6219165 618801
Potential Impacted Site 3 PI3 6221936 624079
Potential Impacted Site 4 P4 6226742 628536

At each of the impacted and reference sites, the site was first assessed to ensure it met the previously
described selection criteria. Suitable sites were then fully described using the full baseline monitoring
methodology as per BC Hydro Site C Wetland Monitoring Program Field Manual; Baseline and
Construction Phase (Appendix D of Native Plant Solutions 2018b). In addition, the location of
approximate groundwater monitoring wells and piezometers were marked and recorded in the field with
the use of wooden stakes and GPS. The sites were laid out as per Native Plant Solutions guidance (Native
Plant Solutions 2019b), with well Monitoring Location A located in the centre of the wetland (or edge of
open water if present), well Monitoring Location B at the interface between the wetland and adjacent
upland community, and well Monitoring Location C placed in the adjacent upland community
approximately 30 m from the wetland edge.

March 2020 Methods | 4



BC Hydro — Site C Wetland Monitoring Program

2.4 FieLb METHODOLOGY

The 2019 field program collected information for site-level data categories (Table 2.4-1). Comprehensive
and detailed methods are provided in the BC Hydro Site C Wetland Monitoring Program Field Manual;
Baseline and Construction Phase (Appendix D of Native Plant Solutions 2018b). For the construction phase
wetlands, the collection of full Level Il water samples as well as wetland delineation was requested by
Native Plant Solutions as they were not completed in the 2016 baseline monitoring (Native Plant Solutions
2019a).

Table 2.4-1. Baseline and Construction Phase Wetland Monitoring Program: Data Categories and
Parameters

Federal Condition

Category Parameter Monitoring Phase ? 11.4.1
Site Information Photo stations B/C -
Site diagram B/C -
Wetland ecosystem B/C -
classification
Physical Parameters Wetland delineation B/C* -
Adjacent ecosystems B/C* -
Slope position B -
Ecological Parameters Cover type and percent B/C biotic structure, biotic
open water diversity
Vegetation cover and B/C Vegetation cover, biotic
communities present structure, biotic diversity
Successional stage and B/C biotic structure, biotic
structural stage diversity
Incidental wildlife B/C biotic structure, biotic
observations diversity
Biogeochemical Parameters Water quality sampling B/C* Groundwater quality,
surface water quality
Soil profiles B -
Hydrological Parameters Hydrology B/C -
Water depth B/C Surface water quantity
Inlets/outlets B/C -

a B = baseline field monitoring; C = construction phase monitoring;

* - reduced construction phase monitoring.

Italicized parameters indicate key parameters that will be used to define wetland types.
Source: Native Plant Solutions (NPS) 2018b.
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For the 2019 field program, six changes to the 2018 monitoring program methodology were incorporated
(Native Plant Solutions 2019c), based on the results and recommendations of the 2018 field program:

1.
2.

2.4.1

using the Solocator App to digitally georeference and label each photo taken for the Project;

recording structural stage, canopy composition, and the type and extent of disturbance in
adjacent polygons as an alternative to assessing each adjacent ecosystem to the site series level;

completing a Floristic Quality Index (FQI) vegetation assessment in each wetland to monitor
changes to vegetation in the wetland and on the wetland edge over time;

if necessary, sampling Black Spruce-Labrador tea-sphagnum (BT) and Tamarack sedge (TS)
wetlands that are outside of the transmission line, but directly adjacent to the transmission line,
in order to capture more accurate pre-disturbance wetland conditions;

identifying and georeferencing where water depth and sample locations were located in each
wetland; and

updating (including additional fields) wetland condition assessment forms.

Georeferenced Photos

The use of the Solocator App for all photos taken during the field studies was implemented during the
2019 field program. Solocator images contain the photo direction on the top, with UTMS and elevation
beneath. The bottom of the photo contains date, time, the plot name, and any other information relevant
to the site (Plate 2.4-1).

Plate 2.4-1. Example of a marked-up Solocator photo.
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2.4.2 Adjacent Ecosystems

Adjacent ecosystems were described in the field using visual assessments of standard site descriptions
from the Field Manual for Describing Terrestrial Ecosystems; Second Edition (BC MOE and MOF 2010).
When possible, the site association or wetland types were recorded. Appendix A contains a summary of
the methods used to describe adjacent ecosystems, including structural stage, canopy composition and
modifiers, and successional status.

2.4.3 Floristic Quality Index

FQl is a useful tool for assessing the biological condition of vegetation communities (including wetland
communities in northern Canada), quantifying anthropogenic influences on vegetation communities, and
tracking changes over time (Bourdaghs et al. 2006; Rooney and Rogers 2002; Washington 1984; Wilson et
al. 2013). The FQl relies on a species’ Coefficient of Conservation, a value assigned to local species by
qualified botanists that signifies a species’ habitat specificity and tolerance to disturbance. The FQl
provides maximal value when comparing vegetation communities over time within the same wetland or
when comparing among wetlands within the same type or class (e.g., comparing a reference wetland to
a disturbed wetland of the same type in the same season).

The following standards and field protocols were used for vegetation FQl sampling:

¢ The standard seven-letter code naming system was used for recording observed species. Naming
conventions used for vegetation species were from the British Columbia Conservation Data
Centre (CDC).

+ FQl plots were established and surveyed within each monitoring wetland. Three pairs of quadrats
(six quadrats in total) were deployed randomly throughout each wetland. A power analysis done
by Wilson et al. (2013) in their Floristic Quality Assessment for Marshes in Alberta’s Northern
Prairie and Boreal Regions showed that six quadrats were sufficient to detect differences in
species richness within the same wetland type or site associations.

+ The quadrat pair sample locations were subjectively selected in the field within the wetland and
then the quadrats were tossed in a randomly selected cardinal direction to add randomness to
the location.

¢ Quadrat pairs were positioned directly beside each other.
¢ Each quadrat measured one square metre.

¢ Quadrat data were recorded on standard FQI field sheets with the standard naming convention
for the Wetland Monitoring Program.

+ Within each of the quadrats, all herbaceous, shrub, and tree species and their percent cover were
recorded. Percent cover estimations included overlapping vegetation; therefore, the total percent
cover could be over 100%.
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+ Percent cover of live vegetation was estimated for each species present using the recording
increment vegetation cover method shown in Table 2.4-2, and from the comparison charts for
estimation of foliage cover from the Field Manual for Describing Terrestrial Ecosystems (BC MOFR
and BC MOE 2010).

+ Photos of the quadrat were taken using the Solocator Application for iPhones to facilitate future
monitoring by photograph comparisons.

Table 2.4-2. Increments Used for Recording Vegetation Cover for the Wetland FQI Quadrats!

Cover Range Recording Increment (%) Examples (%) ‘
A single plant Exactly 0.1 0.1
Several plants Exactly 0.5 0.5
1%-10% To the nearest 1 1,2,3,5,8
10%—-30% To the nearest 5 10, 15, 25
30%—-100% To the nearest 10 30, 40, 50, 60, 70, 80, 90

1 Adapted from the Ecological Land Survey Site Description Manual (Alberta Sustainable Resource Development 2003).

2.4.4 Wetland Condition Assessment

As per Native Plant Solutions guidance (Native Plant Solutions 2019c), the following changes were made
to the wetland condition assessment forms:

¢ Wetland Conditions A through J: A column was added in each of the data sheets to describe
potential effects to the wetland that should be monitored in subsequent surveys based on the
activities taking place currently (e.g., a new road potentially resulting in hydrological modifications
or an increase in invasive species).

¢ Wetland Condition A: Clearing and Grubbing: A column was added for noting clearing and
grubbing activities outside the wetland footprint, but within a 30-m buffer of the wetland.
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3. RESULTS

3.1 SuMMARY OF 2019 FIELD SURVEY EFFORT

Field surveys were completed July 12 to 16, 2019, and August 20 to 27, 2019. A total of 49 wetlands were
sampled (Figure 3.1-1): 5 wetlands that were pre-selected as potential groundwater monitoring sites, 15
wetlands that had previously been assessed in 2016 (construction phase monitoring), and 29 previously
un-sampled wetlands (baseline monitoring wetlands).
Field data and analyses from the 2019 field program include:

+ 2019 field plot data;

+ spatial (ESRI shapefile) data of plot locations and wetland delineation;

+ plot photographs;

+ vegetation floristic quality index data;

+ vegetation floristic quality index analysis;

+ analytical results — water quality; and

+ wetland condition assessments.
3.1.1 Baseline Wetland Monitoring

The sampling objectives were achieved for three of the four baseline monitoring wetland types in 2019
(Table 3.1-1). Only six TS ecosystems were sampled in 2019, as additional sites could not be located in the
PAZ. One extra WS ecosystem was sampled, as the site association classification could not be confirmed
until the field data were collected. One new site association was found during the Baseline Monitoring
portion of the 2019 field program: Wb08 Black spruce — Soft-leaved sedge — Peatmoss bog, which fits
within the BT wetland type. Table 3.1-2 provides a summary of all the baseline wetlands assessed in 2019,
and Figure 3.1-1 shows their locations.

Table 3.1-1. Baseline Wetlands Targeted and Actual Wetlands Assessed in 2019

Ecosystem Unit Code ‘ 2019 Target  Assessed in 2019 ‘
Black spruce-Labrador tea-sphagnum BT 11 11
Tamarack sedge TS 8 6
Willow-horsetail-sedge riparian wetland WH 10 10
Willow sedge wetland WS 1 2
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Table 3.1-2. Baseline Monitoring Wetlands

Plot ID Location Site Association Wetland Type
WL200 TL Phase A July 13 2019 Bog Wb08 BT
WL201 TL Phase A July 13 2019 Bog Wb08 BT
WL202 TL Phase A July 14 2019 Bog Wb03 BT
WL203 Downstream Aug 20 2019 Swamp Ws02 WS
WL204 Downstream Aug 20 2019 Floodplain FlO6 WH
WL205 Downstream Aug 20 2019 Floodplain FIOO WH
WL206 Downstream Aug 20 2019 Floodplain FlO6 WH
WL207 Downstream Aug 202019 Floodplain FIOO WH
WL208 Western Reservoir Aug 21 2019 Floodplain FIOO WH
WL209 Western Reservoir Aug 21 2019 Swamp Ws02 WS
WL210 Mid Reservoir Aug 21 2019 Floodplain FlO6 WH
wL211 Mid Reservoir Aug 21 2019 Floodplain FlO6 WH
WL212 Mid Reservoir Aug 21 2019 Floodplain FlO3 WH
WL213 Mid Reservoir Aug 22 2019 Floodplain FlO6 WH
WwL214 Mid Reservoir Aug 22 2019 Floodplain FlO6 WH
WL215 TL Phase B Aug 23 2019 Bog Wb03 BT
WL216 TL Phase B Aug 23 2019 Bog WbO06 TS
WL217 TL Phase A Aug 23 2019 Bog Wb03 BT
WL218 TL Phase A Aug 24 2019 Bog Wb03 BT
WL219 TL Phase B Aug 25 2019 Bog Whb08 BT
WL220 TL Phase B Aug 25 2019 Bog WhbO06 TS
WL221 TL Phase B Aug 25 2019 Bog WhbO08 BT
WL222 TL Phase B Aug 25 2019 Bog WhbO08 BT
WL223 TL Phase B Aug 26 2019 Bog WhbO08 BT
WL224 TL Phase A Aug 27 2019 Bog Whb03 BT
WL225 TL Phase A Aug 27 2019 Bog Wb06 TS
WL226 TL Phase A Aug 27 2019 Bog WbO06 TS
WL228 TL Phase A Aug 27 2019 Bog WbO06 TS
WL229 TL Phase A Aug 27 2019 Bog WbO06 TS
March 2020 Results | 10
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3.1.2 Construction Phase Wetland Monitoring

All of the construction phase wetlands that were targeted in the 2019 field plan (Native Plant Solutions
2019a) were assessed (Table 3.1-3; Figure 3.1-1): 10 marshes, one fen, one swamp, two bogs, and one
open water wetland. Additionally, a site association not previously observed in the PAZ was identified:
the Wm15 Bluejoint — Beaked sedge marsh site association within the SE wetland type. The Wm15 was
found in two of the construction phase monitoring wetlands (MWLO08 and MELQ9).

Table 3.1-3. Construction Phase Monitoring Wetlands

MWL02 TL Phase A July 12 2019 Fen Wf02 SE
MWLO8 TL Phase A July 16 2019 Marsh Wm15 SE
MWL09 TL Phase A July 16 2019 Marsh Wm15 SE
MWL10 TL Phase A Aug 26 2019 Marsh WmO03 SE
MWL12 TL Phase A Aug 24 2019 Marsh WmO03 SE
MWL13 TL Phase A Aug 24 2019 Bog WhbO08 BT
MwL14 TL Phase A July 16 2019 Marsh WmO02 SE
MWL18 TL Phase A Aug 24 2019 Bog WbO06 TS
MWL19 TL Phase A Aug 24 2019 Marsh WmO00 SE/WS
MWL33 TL Phase A Aug 24 2019 Marsh WmO03 SE
MWL58 TL Phase A July 14 2019 Marsh WmO01 SE
MWL59 TL Phase A July 15 2019 Open Water ow ow
MWL62 TL Phase A July 15 2019 Marsh WmO03 SE
MWL69 TL Phase A July 15 2019 Swamp Ws03 WS
MWL72 TL Phase A July 14 2019 Bog Wb03 BT
3.1.3 Groundwater Monitoring Sites

Five groundwater sites were assessed in 2019, including both fen (Wf01) and marsh (WmO01) site
associations (Table 3.1-4; Figure 3.1-1). For the Verified Impact Site, which was assessed during the 2018
field program, only the well layout was completed in 2019.

Table 3.1-4. Groundwater Monitoring Wetlands

Plot ID Location Date Site Association Wetland Type ‘
BR2 TL Phase A July 12 2019 Wf01 SE
PI1 TL Phase A July 15 2019 Wmo01 SE
PI2 TL Phase A July 14 2019 Wmo01 SE
P14 TL Phase A July 13 2019 Wf01 SE
PR TL Phase A July 13 2019 Wf01 SE
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3.2 EcOSYSTEM CLASSIFICATION AND MAPPING

The existing Site C ecosystem mapping for the PAZ includes three distinct but related products: Terrestrial
Ecosystem Mapping (TEM); broad habitat mapping; and Detailed Wetland Mapping (DWM). The existing
ecosystem classification and mapping is based on A Field Guide for Identification and Interpretation of
Ecosystems of the Northeast Portion of the Prince George Forest Region (DeLong et al. 1990), Wetlands of
British Columbia (MacKenzie and Moran 2004), and new units described for the Project (2006 to 2012) by
regional forest ecologists (Andrusiak and Simpson 2012). Appendix B contains a crosswalk table that uses
a “best fit” process to correlate existing PAZ ecosystem classification and current provincial classification
system units.

All of the wetlands assessed in the Reservoir Footprint were delineated in the field with the use of GPS and
mapped after the field season in a GIS, as the wetlands were contained within larger ecosystem polygons
in the TEM. The DWM layer was used to locate wetlands along transmission lines. For wetlands that had
been previously been field-checked in 2016, the DWM layer was used to re-locate them, and the mapped
boundaries of the DWM checked for accuracy. The majority (33) of the 2019 wetlands, in both the Reservoir
Footprint and transmission line, required the creation of a new polygon or an alteration to an existing DMW
polygon (Table 3.2-1). The 33 new polygons were mainly created in areas that did not contain detailed
wetland mapping polygons, and where the TEM polygons were too large and generalized to map the often
small wetlands. The alterations ranged from improving the polygon delineation to better reflect the
wetland boundaries and, more often, limit the boundary to the wetland type that was being assessed
(instead of a polygon that complexed other wetland types within it) to making entirely new polygons that
often crossed the DWM boundaries, or used portions of multiple DWM polygons.

Of the 16 wetlands where edits to the DWM polygon were not required, the classification was changed
from one wetland type to another six times, and five were changed from Field Truth Required (FTR) to a
recognized wetland classification. Of the 33 new wetland polygons created in 2019, 13 were entirely new
while the other 20 included portions of one or more DWM polygons. Of those 20 that overlapped a portion
of one or more DWM polygons, 7 required changes to the DWM classification.

Table 3.2-1. Summary of Ecosystem Classification and Mapping Changes

Mapping DWM Wetland 2019 Wetland 2019 Wetland Type
Type Plot ID Type(s) 2019 Site Series Type Change
DWM MWL02 WS Wf02 SE Yes

MWL09 SE Wm15 SE No
MWLO08 SE Wb06 TS Yes
MWL18 TS Wm15 SE Yes
MWL19 WS WmO00 SE Yes
MWL58 FTR WmO01 SE Yes
MWL59 FTR ow ow Yes
MWL62 FTR Wmo03 SE Yes
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WL216 BT WhbO06 TS Yes
WL218 BT Wb03 BT No
WL228 FTR WbO06 TS Yes
WL229 SE WhbO06 TS Yes
New BR2 SE Wf01 SE No
MWL10 SE WmO03 SE No
MWL12 SE WmO03 SE No
MWwWI13 BT SE and unmapped Wb08 BT Yes
area
MWL14 SE WmO02 SE No
MWL33 SE WmO03 SE No
MWL69 Portion FTR and Ws03 WS Yes
unmapped area
P12 SE Wmo01 SE No
P14 SE Wf01 SE No
PR SE Wf01 SE No
wL201 BT - mostly new area Wb08 BT No
WL202 FTR Whb03 BT Yes
WL203 NA Ws02 WS NA
WL204 NA Flo6 WH NA
WL205 NA Floo WH NA
WL206 NA Flo6 WH NA
WL207 NA Floo WH NA
WL208 NA Floo WH NA
WL209 NA Ws02 WS NA
WL210 NA Flo6 WH NA
WL211 NA Flo6 WH NA
WL212 NA FIO3 WH NA
WL213 NA Flo6 WH NA
WL214 NA Flo6 WH NA
WL217 Portion of TS Whb03 BT Yes
WL219 Portion of BT Wb08 BT No
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WL220 Portion of FTR WbO06 TS Yes

WL221 NA Wb08 BT NA

WL222 Portion of BT Wb08 BT No

WL223 BT SE and unmapped Whb08 BT Yes

area

WL224 SE Wb03 BT Yes

WL225 TS - multiple DWM Wb06 TS No
polys some new area

WL226 TS - multiple DWM WbO06 TS No
polys some new area

Adjustments to ecosystem classification and mapping are primarily a result of differences in scale, as the
TEM for the study area is a larger scale (1:20,000) product used to map and classify ecosystems across the
landscape and assess Project-level impacts. In contrast, wetlands surveyed within the Site C wetland
monitoring program were mapped at 1:1,000 scale and ground-truthed to accurately delineate and
characterize pure wetland ecosystems. For the most part, these changes resulted in a smaller, pure
wetland polygon being created within the larger TEM polygon(s). These spatial adjustments are required
to assess site-specific disturbance and change over time, as the TEM polygons typically capture multiple
ecosystem types in a single mapped polygon. Further analysis will be needed to quantify how fine-scale
spatial data collected within the wetland monitoring program will influence the area of wetlands
represented at the Project scale.

3.3 WETLAND SUMMARIES

3.3.1 Overview of Wetlands Sampled in 2019

A total of 106 wetlands have been assessed since 2018 in the PAZ (Appendix C) using the baseline and
monitoring methodologies (Native Plant Solutions 2018b). The following sections contain summaries of
the wetlands assessed during the 2019 field program. Each section contains representative photographs,
along with the number and type of each wetland sampled, and some key physical features (structural
stage, successional status?!, and hydrology). Appendix A contains definitions for structural stage and
successional status codes used in Tables 3.3-1 to 3.3-6.

! Note that while the successional status has been included in the summary tables, it has been loosely applied as the
codes used to describe successional status in British Columbia were developed for forested communities and are
not directly applicable to non-forested wetlands.
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3.3.2 Bog Overview

A total of 20 bogs were assessed in 2019, with baseline wetland data collection occurring at 17 and
construction phase monitoring occurring at three (Table 3.3-1). Three site associations were identified
among the 20 bogs sampled: Wb03 (Black spruce - Lingonberry - Peat-moss); Wb06 (Tamarack - Water
sedge - Fen moss); and Wb08 (Black spruce - Soft-leaved sedge - Peat-moss). Wb03 and Wb08 are included
in the BT wetland type, while Wb06 is the only association described by the TS wetland type.

Structural stages of the sampled bogs range from 2b (herbaceous) to 7tC (old growth), representing a
wide range of conditions that are a result of current disturbance (clearing in the new transmission line
corridor), past disturbance (bogs disturbed by the existing transmission line right-of-way), and natural
variability within undisturbed sites. As bogs are adapted to growing in marginal conditions, the resulting
forest stand structure has considerable variation, ranging from very nutrient poor sites dominated by
stunted irregular trees that are maintained in a shrub to pole-sapling phase, to sites with higher
productivity, resulting in a more forest-like stand with larger trees and increased vertical structure. Bogs
can be described using a successional status as they are generally forested communities. Sampled sites
included Young Climax (disturbed sites that contain expected climax species), Mature Climax (some
vertical structure and mature climax tree species) and Old Climax (well developed structure, canopy
openings, and old climax tree species).

All of the sampled bogs are located in closed-basin depressions that contain permanently to semi-
permanently flooded surfaces. The groundwater table in these wetland types is at or above the surface
throughout the growing season, although the presence of large hummocks and deep peat moss
accumulations results in a mosaic of elevated drier microsites and lower wet areas.

Table 3.3-1. Summary of Bogs Sampled in 2019

Wetland Site Wetland No. Structural  Successional
Class Association Type Description Sampled Stage(s) Status(es) Hydrology
Transmission Line
Bog Wb03 BT Black spruce - 6 3b, 50C YC, OC Permanently
Lingonberry - to Semi-
Peat-moss permanently
Flooded
WbO06 TS Tamarack - 7 2b, 33, 4C, YS, OC Permanently
Water sedge - 7tC to Semi-
Fen moss permanently
Flooded
WbO08 BT Black spruce - 7 4C, 5sC, YC, MC, OC Permanently
Soft-leaved 50C, 6mC, to Semi-
sedge - Peat- 7tC permanently
moss Flooded
Total 20

March 2020 Results | 16



BC Hydro — Site C Wetland Monitoring Program

All of the bogs sampled in 2019 are located along the transmission line. Plots were placed in the
undisturbed portion of the wetland adjacent to the cleared transmission line corridor whenever possible
to sample natural pre-disturbance conditions. Plates 3.3-1 to 3.3-5 show the three types of bogs that were
sampled, with photos illustrating how the clearing of the transmission line has affected the wetland
structure and changed the vegetation composition. Plates 3.3-3 and 3.3-5 also show the products of
grubbing that have been left in the wetlands, and a construction road.

Plate 3.3-1. WbO03 Black spruce - Lingonberry - Peat-moss bog at Plot MWL13 looking parallel
to the transmission line corridor with intact bog on the left and cleared bog on the right.
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Plate 3.3-2. Wb06 Tamarack - Water sedge - Fen moss bog at Plot WL226 from the edge of the
cleared transmission line corridor looking towards the un-disturbed portion of the bog.

Plate 3.3-3. Modified portion of a Wb06 Tamarack - Water sedge - Fen moss bog
at Plot WL226 showing the cleared transmission line and construction road.
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Plate 3.3-4. Wb08 Black spruce - Soft-leaved sedge - Peat-moss bog at Plot WL222.

Plate 3.3-5. Wb08 Black spruce - Soft-leaved sedge - Peat-moss bog at Plot WL222 showing
the adjacent intact bog on the left and the cleared and grubbed bog in the transmission line
corridor on the right.
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3.3.3 Fen Overview

Four fens were assessed in the 2019 field program: one construction phase monitoring wetland and three
groundwater monitoring sites (Table 3.3-2). Three Wf01 Water sedge - Beaked sedge fens were sampled
in 2019. All of the Wf01 fens (Plate 3.3-6) have a structural stage of 2b (graminoid) and are classified as
disclimax communities. They are located in closed-basin depressions that are permanently to semi-
permanently flooded throughout the growing season.

One Wf02 Scrub birch- water sedge fen was sampled in 2019. The Wf02 has a structural stage of 3a (low
shrub) and was considered to be a young seral community, as it is expected to develop into a forested
bog over time (Plate 3.3-7). The Wf02 is located in a closed-basin level site that is permanently to semi-
permanently flooded throughout the growing season. This wetland was modified by transmission line
construction, including clearing of larger shrubs, and the creation of a construction road though the
wetland (Plate 3.3-8).

Table 3.3-2. Summary of Fens Sampled in 2019

Wetland Site Wetland No. Structural  Successional
Class Association Type Description  Sampled Stage(s) Status(es) Hydrology
Transmission Line
Fen wfo1 SE Water sedge 3 2b DC Permanently to
- Beaked Semi-
sedge permanently
Flooded
Wf02 SE Scrub birch- 1 3a YS Permanently to
water sedge Semi-
permanently
Flooded
Total a4
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Plate 3.3-6. Wf01 Water sedge - Beaked sedge fen at Plot PR.

Plate 3.3-7. Modified Wf02 Scrub birch- water sedge fen at Plot MWLO2.
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Plate 3.3-8. Construction road and rig mats bisecting a Wf02 Scrub birch- water sedge fen
at Plot MWLO2.

3.3.4 Marsh Overview

A total of 11 marshes were sampled in 2019: eight construction phase monitoring wetlands and three
groundwater sites (Table 3.3-3). Five marsh site associations were sampled: WmO0O (unclassified marsh),
WmO01 (Beaked sedge - Water sedge), Wm02 (Swamp horsetail - Beaked sedge), WmO03 (Awned sedge)
and Wm15 (Bluejoint - Beaked sedge). All of the marshes have a structural stage of 2b (graminoid) and
are classified as disclimax communities. They are located in level and depression sites, permanently to
semi-permanently flooded throughout the growing season.

Table 3.3-3. Summary of Marshes Sampled in 2019

Wetland Site W ER T No. Structural  Successional
Class Association Type Description Sampled Stage(s) Status(es) Hydrology
Transmission Line
Marsh WmO00 SE Marsh 1 2b DC Permanently
(unclassified) to Semi-
permanently
Flooded
Wmo01 SE Beaked sedge 3 2b DC Permanently
- Water sedge to Semi-
permanently
Flooded
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Wetland Site Wetland No. Structural  Successional
Class Association Type Description Sampled Stage(s) Status(es) Hydrology
Wm02 SE Swamp 1 2b DC Permanently
horsetail - to Semi-
Beaked sedge permanently
Flooded
WmO03 SE Awned sedge 4 2b DC Permanently
to Semi-
permanently
Flooded
Wm15 SE Bluejoint - 2 2b DC Permanently
Beaked sedge to Semi-
permanently
Flooded
Total 11

One WmO0O marsh was sampled at wetland MWL19 (Plate 3.3-9). The WmO0O was modified by the old
transmission line construction, resulting in a vegetation community that is a mix of the typical WmO03 and
Wm15 species, as well as a higher cover of shrubs than expected for a marsh. The three Wm01 marshes
sampled (Plate 3.3-10 and 3.3-11) were largely intact, with construction-related impacts limited to
clearing and tower construction near the wetland edge. A single Wm02 wetland was sampled at MWL14
in part of a small complex that contained WmO01 on the outside, WmO02 in deeper water, and a shallow
open water center (Plate 3.3-12). Four WmO03 marshes were sampled along the new and existing
transmission lines. The WmO03 communities are typically small marshes within larger willow swamps
(Plate 3.3-13). While the WmO03 marshes were not typically directly disturbed by construction activities,
the swamp portions of the complexes were often cleared, and construction roads and tower construction
occurred on the marsh edges (Plate 3.3-14). Two Wm15 marshes were sampled in 2019, with this site
association not previously observed in the PAZ (Plate 3.3-15). One of the Wm15 marshes at MWL09 was
significantly modified from pipeline construction that bisected the transmission line corridor
(Plate 3.3-16).
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Plate 3.3-9. WmO0O Unclassified marsh at Plot MWL19.

Plate 3.3-10. WmO1 Beaked sedge - Water sedge marsh at Plot MWL58.
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Plate 3.3-11. Modified (clearing and tower construction) on the edge of the WmO01
Beaked sedge - Water sedge marsh at Plot PI2.

Plate 3.3-12. WmO02 Swamp horsetail - Beaked sedge marsh at Plot MWL14.
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Plate 3.3-13. WmO03 Awned sedge marsh at Plot MWLI0.

Plate 3.3-14. Modified edge of a Wm03 Awned sedge marsh at Plot MWL12 showing
grubbing debris and a tower anchor in the transmission line corridor.
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Plate 3.3-15. Wm15 Bluejoint - Beaked sedge marsh at Plot MWLOS.

Plate 3.3-16. Recently disturbed Wm15 Bluejoint - Beaked sedge marsh at Plot MWL09
by a new pipeline that crosses the transmission line corridor.
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3.3.5 Shallow Open Water Overview

One construction phase shallow open water (OW) monitoring wetland was assessed in 2019 (Table 3.3-4).
The provincial biogeoclimatic ecosystem system does not include site associations for shallow open water
wetlands to more precisely classify them. The OW wetland (Plate 3.3-17) had a structural stage of 2c
(aquatic plants), with a fringe of emergent species in the transitional area to a WmO05 Cattail Marsh and
tall shrub Ws03 Bebb’s willow — Bluejoint swamp. The OW is located in a closed basin depression that is
permanently flooded. While the OW wetland was not directly disturbed, clearing and soil modifications
from a construction road were present at the edge of the Ws03 swamp (Plate 3.3-18).

Table 3.3-4. Summary of Shallow Open Water Sampled in 2019

Transmission Line

Open ow ow Shallow 1 2c NA Permanently
Water Open Water Flooded
(unclassified)

Total 1

Plate 3.3-17. OW Shallow Open Water at Plot MWL59.
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Plate 3.3-18. Construction road at the swamp fringe of Plot WML59.
3.3.6 Swamp Overview

A total of three swamps were assessed in 2019 (Table 3.3-5). Of those, baseline wetland data collection
was conducted at two Ws02 (Mountain alder — Pink spirea — Sitka sedge) wetlands, and construction phase
monitoring was conducted at one Ws03 (Bebb’s willow — Bluejoint) wetland. The Ws02 swamps
(Plate 3.3-19) are located in the reservoir footprint, along the edge of the Peace River. They have a
structural stage of 3b (tall shrub) and are considered to be young seral communities that may develop
into forested swamps over time. The Ws02 associations are located on the active edge of the Peace River,
and had evidence of short-duration seasonal flooding, with the groundwater table otherwise remaining
below the surface for the growing season. One of the Ws02 sites had evidence of old clearing and soil
modifications from a temporary road.

The Ws03 swamp (Plate 3.3-20) is located in the vicinity of the existing transmission line, and was likely
modified during construction based on its proximity to the transmission line. The Ws03 swamp has a
structural stage of 3b (tall shrub) and is considered to be a young seral community that is expected to
develop into a forested swamp over time. It is located in a slight depression, and permanent to semi-
permanent flooding occurs throughout the growing season.
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Table 3.3-5. Summary of Swamps Sampled in 2019

Wetland Site Wetland No. Structural Successional

Class Association Type Description  Sampled Stage(s) Status(es) Hydrology

Reservoir Footprint

Swamp Ws02 WS Mountain 2 3b YS Seasonally to
alder — Pink Intermittently
spirea — Sitka Flooded
sedge

Transmission Line

Swamp Ws03 WS Bebb’s willow 1 3b YS Permanently to
- Bluejoint Semi-
permanently
Flooded
Total 3

Plate 3.3-19. Ws02 Mountain alder — Pink spirea — Sitka sedge swamp at Plot WL209
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Plate 3.3-20. Ws03 Bebb’s willow — Bluejoint swamp at Plot MWL69.
3.3.7 Floodplain Overview

Baseline wetland data collection was conducted at 10 floodplain sites in 2019 (Table 3.3-6) in the Middle
and Eastern Reservoir and Downstream area. Three low-bench floodplain site associations were assessed:
FIOO (Unclassified Low bench floodplain), FI0O3 (Pacific willow — Red-osier dogwood — Horsetail), and FLO6
(Sandbar willow).

Structural stages of the floodplain communities were limited to low (3a) and tall (3b) shrubs. The FI00
association (Plate 3.3-21) is dominated by low and tall cottonwood (Populus balsamifera), representing a
young community that over time is expected to develop into a mature cottonwood mid-bench floodplain.
The FIOO sites are seasonally flooded with low- to moderate-energy water, resulting in a relatively stable
substrate. For the flood-maintained FIO3 and FIO6 associations (Plate 3.3-22 and 3.3-23), the shrub cover
represents a young seral stage that may either develop into a cottonwood mid-bench floodplain, or one
of several types of swamps. These associations are seasonally flooded, likely multiple times during the
year, by high-energy water typically resulting in scouring. No human disturbance was observed at any of
the floodplain sites.
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Table 3.3-6. Summary of Floodplains Sampled in 2019

Wetland Site Wetland No. Structural  Successional

Class Association Type Description Sampled Stage(s) Status(es) Hydrology

Reservoir Footprint

Floodplain FIO0 WH Low bench 3 33, 3b YC Seasonally
floodplain Flooded
(unclassified)
Flo3 WH Pacific willow — 1 3b YS Seasonally
Red-osier Flooded
dogwood —
Horsetail
Fl06 WH Sandbar willow 6 33, 3b YS Seasonally
Flooded
Total 10

Plate 3.3-21. FIO0 Unclassified low-bench floodplain at Plot WL207.

March 2020 Results | 32



BC Hydro — Site C Wetland Monitoring Program

Plate 3.3-22. FI03 Pacific willow — Red-osier dogwood — Horsetail low-bench floodplain
at Plot WL212.

Plate 3.3-23. FI06 Sandbar willow low-bench floodplain at Plot WL204.
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